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<SUMMARY>

Purpose of project

- Standardization of materials obtained through previous
research.

- Verification of efficacy and identification of ingredients /
mechanisms.

- Application for one individually recognized health functional
food after confirming safety and proving human efficacy.

- Development and commercialization of health functional foods
with no side effects and excellent immune enhancement
effect.

Research content

- Setting the standard specifications for already obtained
materials

Data collection such as country of origin, development

process, domestic and international certification status and

Purpose &
Contents usage data etc.

Establishment of specifications and test methods for
functional components (or indicators).

- Verification of efficacy of material and identification of
ingredient / mechanism.
Verification of efficacy through /n vitro / In vivo test.
Identification of indicators and mechanisms of selected
materials.

- Ensuring safety and verifying human efficacy
Safety verification through analysis of hazardous substances.
Identification of efficacy through human clinical trial.

- Application for individually recognized health functional food
with developed ingredients

- Prototype development and commercialization research with
developed ingredients
Research and development of various formulations suitable
for developed ingredients

0 Standardization of materials and establishment of mass
production process

Results 1. Collection of material data

2. Scale-up of extraction method and establishment of optimum

condition




3. Establishment of separation and analysis methods of active /
indicator substances (Lupeol, Isochlorogenic acid A)

4. Establishment of material stability

5. Mass production and production of test food

6. Supplyment of raw materials by aera and confirmation of
equivalence of raw materials : Burdock (4 places), Sword
bean (3 places) : Burdock (4 places), Sword bean (3 places)

Confirmation of the material safety

1. Completion of intake data collection

2. Confirmation of the safety by repeated dose toxicity test of
Sword bean extract complex for 7 days.

3. Completion of hazardous material inspection (heavy metal,

residual pesticide, microorganism)

Human clinical trial of Sword bean extract complex
(sword bean extract:burdock extract=1:4) has completed

Identification of the immunomodulatory effect of the

substance and identification of the active ingredient /

mechanism

1. Identification of the synergic effect for the immune
enhancement of sword bean and burdock 1:4 mixture
(sword bean extract complex)

2. Identification of immune enhancement effect by ingestion of
Sword bean extract complex
- Reduction of ROS production in anti-inflammatory test

using RAW264.7 cells

- Identification of immune enhancement effects of Sword
bean extract complex from normal mice

- Identification of relieving stress and improve immunity
enhancement efficacy by intake of Sword bean extract
complex from immobilization stress mouse model

- Identification of immune function normalization effect by
intake of Sword bean extract complex from IBD
(inflammatory bowel disease) mouse, intestinal mucosa
autoimmune disease mouse model

- Identification of effective suppression of food allergic
reaction in hypersensitive food allergy mouse model

- Identification of anti-inflammatory, immunostimulatory, and




anti-cancer effects of Sword bean extract complex from
tumor-transplanted mouse model (MC38)
3. Identification of immune enhancement effect by active
candidate substances ingestion

- Identification of immunostimulatory effect of Arctigenin,
[soorientin and Genistin using RAW264.7 cell

- Identification of immunostimulatory and synergic effect,
relieving stress effect of Sword bean Extract Indicator
(Lupeol) and Burdock Extract Indicators (Isochlorogenic
acid A, chicoric acid, and daucosterol)

- Identification of anti-inflammatory, immunostimulatory
and anti-cancer effects of Sword bean Extract Indicator
(Lupeol) and Burdock Extract Indicators (Isochlorogenic
acid A, chicoric acid, and daucosterol) in the tumor

transplantation mouse model (MC38).

© Development of formulation and prototype
1. Formulation study suitable for the ingredient
- Ensurence of stability by adding optimized excipients
- Development of tablet and jelly formulation considering
ease of ingestion
2. Prototype development
- Production of various design prototypes considering age

© Establishment of mass production process
1. Establishment of supply and demand method of raw
materials
- Identification of equivalence by comparative analysis of
raw materials by area
2. Establishment of mass production plan of raw materials
3. Establishment of quality control standards
- Analyzation of the content of indicator substances and
identification of equivalence.
- Inspection of hazardous materials such as heavy metals,
residual pesticides

O Application for individually recognized health functional
food
1. Analysis of raw material characteristics (nutrients,
properties, surface components)

2. Analysis of hazardous substance standard and evidence




(heavy metals, toxic substances, colon)

3. Functionality database and literature search

4. Collecting data to confirm that they are not the same as or
similar to those of medicine

5. Preparation and receiption of the application form of the
ingredient for individually recognized health functional food
at the Food and Drug Administration

©0 Material suggestion and marketing activities for the
commercialization of ingredient

1. Promotion and education of function and characteristic

concept of ingredients for health functional food

distributors

2. Promotion of ingredient through domestic and overseas

exhibitions for overseas market entry

Expected
Contribution

Contribution to increase farm income (use of plants that

farmers can easily cultivate)

Commercialization of health functional food products through
registration of individually recognized health functional food
that have proved safety and human efficacy

Improving the quality of life of immune-related poor-health
people through the development of health functional food with

control of immune function

Expansion into export-oriented products with demonstration of

excellent effect of natural plant resources in Korea

through the
individually

Promoting related markets development and

commercialization of superior recognized health
functional foods
Realization of high added value by developing highly functional foods
using immunity enhancing functional ingredients

Securing market competitiveness by overcoming the
disadvantages(long cultivation period, manufacturing difficulty,
high price) of red ginseng, which is the leading ingredient of

existing market.

Keywords

health
functional
food

immunomod | Canavalia

immunity clinical trial

ulation gladiata
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Fig.5. Quantitative Real-Time PCR Using Tagman probe on mouse bone
marrow cells.

Statistically significant value compared with control group data by T
test(*p<0.05, **p<0.01).
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(Fig. 6B), SCF (Fig. 6C), GM-CSF (Fig.6E), =

mRNA 2dS A4 794 A S7HA13.
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Fig.6. Effects of CGS extract on hematopoietic-related gene mRNA

expression in hematopoietic stem cells.
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Fig. 7. Effects of CGS extract on hematopoietic-related gene expression

production in hematopoietic stem cells.
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Fig.8. CGS extract promotes the tyrosine phosphorylation and tyrosine

kinase activity of GATA-1 and STAT-5a/b in Sca-1+hematopoietic stem
cells.
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Fig.9. Effects of CGS extract of CFU-GEMM and BFU-E colony formation
during 14-day culture in the presence of two different cocktails of
recombinant cytokine and CGS extract



Effects of CGD extract to BFU-E colony formation in
the presence of recombinant cytokine.

(1 d i

Fig. 10. Effects of CGS extract to CFU-GEMM colony formation in

the

presence of recombinant cytokine.
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Fig. 11. Inhibitory effects of Canavalia gladiata DC extract on IL-1b m-RNA
expression in activated mouse macrophages by lipopolysaccharide(LPS).
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Fig. 12. Inhibitory effects of Canavalia gladiata DC extract on IL-6 m-RNA
expression in activated mouse macrophages by lipopolysaccharide (LPS).
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Fig. 13. Inhibitory effects of Canavalia gladiata DC extract on TNF-a
m-RNA expression in activated mouse macrophages by lipopolysaccharide

(LPS).
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Fig. 14. Effect of Canavalia gladiata DC extract and mixture on body weight
of LPS- treated mice.
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Fig. 15. Effect of Canavalia gladiata DC extract and mixture on serum TNF-
alevel of LPS-treated mice.
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Fig. 16. Effect of natural food materials extract mixture and AIN-76
semipurified diet on body weight of colon26 bearing mice

Natural food materials extract mixture (3% M. 5% A, and 7% M), (control,
®). (Normal, @).
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Fig. 17. Effect of natural food materials extract mixture and AIN-76

semipurified diet on tumor weight of colon26 bearing mice
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semipurified diet on survival time of colon26 bearing mice.
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DC semen.
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1) 78 vlo]l mtA
Wl 31 A% 715Ae A5 9@ vlelenAd 34 Absd AWAT F3e
Bed 2g
Table 4 975 S% 7154 &2 213 vlo]l o vlA
=4 7bsst A+
7 n}o] ¢ u}7 S
714 kel 2w In vitro | In vivo | Human
NKA 3 O O
Mol 7121 (IFN-a,IFN-B8, TNF-a,
o] E 7RI ( a B a 0 0 0
) IL-1.1L-6.1L-12)
A Rk 0
o NO O O
iNOS O
COX O
B A A O O
Mol E712l (IFN-y, TNF-B,
] 0. O O
IACIR 1L-2,1L-4,11.-5,1L-6,1.-9,11.-10,1.-13)
q IS ol vl & @) o)
w25 O O
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TE W) A Z 2] o)
ZAFAME, F44) o)

2) 78 nlo]e m7 I8

7H HE BES

HANEZE] 71 S7HE+5E dq7)s 31 e

1) NO(Nitric oxide)

NOE= A xE 2] INOS(Inducible nitric oxide synthase) &4 Z-89] 2|3l
AgE. AR NOE E49 sAE (897) FARAE WRe Fe-SE 345
= 24 ZAEs 9AAA F A= eSS HEY. =3 NOv= &4dstE 2l Al
U SSTEEREH Y EHo AEe HAAES AFEAF

t}) iNOS(Inducible nitric oxide synthase)

INOS+E= & L-arginine® AFgAlA L-citrulline®} NOE AA3sE INOSE A9
B AEoA MolEFIQl o] Ao 2 wdH.

2}) COX2(Cyclooygenase—2)

COX2+ arachidonic acidE prostaglandin E2(PGE2)Z2 HIA|7|&= E4=,
ASoltt Hegxt=ol ofs wAH. 7 AolETFS A ol §hEete] F ik
7.
ul) 2155 (Phagocytosis)
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o gAAEA gAs A8 dAAEE Tad 2R gi FEAE 23
lov of FEAE YN VARS B W 4EWNee doA WuAel @
q5e ZAN7.

Aol E71Q1 (Cytokine)

Mol EFIRIS AlEALo]Y] M AGES ujfsts @24 JAEF7 (Interluekin;

IL), <IH#E(Interferon; IFN), Q& (Tumer necrosis factors:

TNF) S°] v, 72 4438 M2y dxo o8] AHdE. TRz THE
= AolERle] FH/E IL-1, IL-2, IL-12, IL-15, IL-18, IFN-y,

o] e, o]52 AFA AEIINSEAN AEEAZES YEH, Al

01-}4
o2
s
~
-

TNF-a
M W HE-S-o] #ofst
AP HES o H &
YA = =L _1?:_

Hige 2dRAY7F HEZ 28 RAXR 23} d5dto] a0
| BHEZA, THZ, NK*ﬂii Urold, THXZ 9 BHEZG 2
o] e dAdn el o7 dA AR Este] FEeH o= e

94 ?”i"‘é% 7—}7#‘4 /‘ﬂﬁ%oﬂ EAAol AEEH  HEAA(CD: Cluster of

T F A AHCD)
NK Al 3 CD3, CD56, CD16, CD94, CD161 &
_ CD10, CD19, CD20, CD21, CD22, CD23,
B ©=ZT =
CD24, CD40 =
T 32 CD3
HE THEZ CD4
AME=A THZT CD8

2
ELY ol 224, B 4 229 A= WY #4E 249 A

A B 1] s A3

AL B AE S
S JEZ5 w1 w43 AdT3E gyste 2249 Adeds AT HF
SEolA FYF nFARES FUt S E Aol MAES o eh

21 AEZF 25 (Immunoglobulin: Ig)
A 7e e %

zb= AdAd HAo] FH 982 g UM AR [gA, IgD, IgE,
IgG, IgM=Z F&H. "Y7]F 53 Jul= "YSZ2 89S [gA,
IgG, IgMeolt}, IgAS & =

i

e 5 el EAske] dupe] ghegolol weld | IgGE 47
[gG2, 1gG3 2 [gG4o2 UHAY, =) vlo]lgxo 23, A7}, $3ANS S
dojd. IgMe BAATAE e lon, &3 waAe] =u. Wg=2Ed(IgA, IeG



IgM) o 7b= "erls & <vg
7}) BA| A (Complement)

AL @, Yo Lo I Budelrt mAt Wests Solye] ¢l g
3 gAle] BgAd Adstel £, RAEL ol BIH UL TA@ A
GAES AN, WAL 20 ool vwAz pyse gom Fz €3, C4
058 Z3%F. mAle B AATY A=) BY U W) FA @

=
= h=
o e W} pasel o

NKAZE A7992 ggatt g9 & NATR ol 2o gge AL =t ~
Eds we ARE A4stel Ay FolAU 93 Aol EAAL Rulste] Foli

= -
AZ]. NKARE &4 Wsts g8 Hr)ls o s dadd & &

ko

3) o A1E wE N
7V) In vitro AN@
(1) A2 AES
AEZ AEES F43517] 98 MTTH < o83t 54
(2) NO(Nitric oxide)
WAAEE AldED A wFt = vl S NS griess reagent® EFet
(3) iNOS(Inducible nitric oxide synthase)
iNOS+= RNAE F%3l9] PCRYH & o] &3sto 54
(4) COX2(Cyclooxygenase-2)
did d71d s W PCR 55 ol&sto 54
(5) 4%
A AEZE RPMI-164091 C. albicans® 4 23 v §, &2% AX 75
o] Hl&= 54
(6) Aol E7FQI(Cytokine)
ELISA, PCR & ol&3to] 574
(7) dg==&d
A3 v 4S5 HS ELISA & o83t 54

(8) FceRI ¥ FceRI9 o}d

- .
of F3= =74

b EE A
(1) 2477
HEe 2, g BAE 54
(2) WA
HYERe WG Rod ¥, GAAL PRAe wE AYRD At F A



AdeEe] FAS o] §3te] ELISA 5

m{o
OFO
ol
o
£
AN
%)

B A A+ Nephelometry, CHsos S ©]&35to] =4
(7}) Nephelometry

A HAY FA4L Latex$HESS S835t0] WY st 74 FAE o] &
g JF S4Ho R Al

-

(4}) CHso
S84 (hemolysin) 2 #H2HA171 dA=Fe] AP H S 7k & vb-gAlA 712}
H HY AEF 50%E5 A7 =dH 2Q3% dHo S =4

(5) NO(Nitric oxide)

TR 22 AEd Fo EAE NO? o FE2A griess reagents o] &
ahof 24

(6) #ol=71I(Cytokine)

#AsE 24 4Fdol} dele ELISA, PCR 5& o430 %4

(7) FEZF of- et H-E&/ NKAE

FACS (Fluorescence-activated cell sorting)ss °©l&3to] 54

(8) FceRI ¥ FCSRIA o}8

1= h = T o
(9) 2 )] /9] b
APEE Ao} 24 FH AL o] §3te] ELISA 5 o] §3te] %74

(10) HIREAME &=
A, v1F, 2% 59

AEgHoR EZH7AY AEF9 0
(12) MHC class II

FACS (Fluorescence-activated cell sorting)s= ©|&3to =4

(13) BAF, 35, = Wad 4, D}aﬂuﬂﬁﬂ:,L U [

AAAFRA S o] §3te] TAF BFF S WA wANAT L Yrp A

. 2o ¥ EFF

1) Lab =0l e a5 &<l

2) & F271718 ol &3 Ha &9 dF +=

3) el 3] F= 3 4 FEo wE AEEE B ZzERd HAAE 58 FEY g
4) A= HAF 3 kA FE

5 ¥ F=5 A% d= B
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4. A5 B9
7. F8 24 BdE AE FAF
1) 249 719 2 MEAE Y

b QA o= el A, oW Afe ALHREA A8 24
w71, g, dAkA], AMERS 5
2) =ul -9 A4 -7 A
7b @ - 9] B @A) A e Q1A - F T A AR J)E - FE B #E
g, 2PN AE F ASE 4 97 2% 9 AsE, 44 5
e 24}
3) =l - 9 AFEdS
s gelA] AF Fow ASAMe] i A ASEE, FEF A% A
ALH S B3 2=
4) HAF B AR
U, 9859 A gr
1) 258 AFookEotxda] 1Al #|2015-4% 2% 7]+ % 24 (2015. 2. 3)
(EE1) “AEA AT Qe AR'Y B2 Y ARRA 2 Aol BF
= BT TAE o83 F5 WHS AT Agolng 54 Ag x5rt HashA &
o
= .
QBNSYBAE |V N
MNBR & g8 ?
EE RES0 U=N7
oiL2 o | ct
panagiu=s | suaavasa |CUS WL Lt
AR ERO4EE U= gwgenan | o
s EE DAL ssiEdl —
Ol o D .. =l .
DN U= 8 Paaansass | iy W 3
NE.ZR.0I4BE e EFT Y uEgE2
BuZFcaAen g_;e ge 2ag BAYEN
ol |
amanmzon | Jouszeusa |” @ENHOI Y L, Lt
IS eFE = auugnEd | O
oiLIe 47 B=N? — &
e |
* l
BN ENGE 2t
GUBED SN | o2 ;
* b}
BIENE 1 2t
A FEoof st hHA A= A1 g @ =
A7 Fo2 AT & s v
03 oA AR Jlv iy
A9 J5AE B Bagde Y by Au Aw VvV
HAFA Vv v
FIAAAR, AT f84AR, AAHENIAR VR
S EAE J
(TARNEAE 7154 A% A4 wa 4, ol thek AZHoloF sk AR Aol Wl
Fig. 27. 17471525 7154 959 HdA H7tE A3 A EAA =




2) AT ARV AFE Ve due A HUE A% JAAA A el

o AARE R
o 98 Az 2 Az P §3
D) AR FEWe BFe 2 A AR A% AR FE/ T
2) 4SS AT U FEUPE Y

Table 6. AA7Is4F 7154 A& 91 A8 &4

7h 71 WE
A due] HFAR dofAls Bi8Ed F8F 2dE 7|4 o

U 71sAdel B3 AR AAFEAY, FEAE, A
EHEA] (meta-analysis), &% AME 2AAE 55 AHEE + 2
(1) g 59 AdAdA 758 &) fsixes A A1E

study) = ##A)38 (observational study) ¢ AAALAE A5 A

7] % 4 Z8tofof 2ot

Wgo| (2 AAYENG AAE Ao WA ANAE BB AP, ADBA

B A @ 5o Jw A7 ARE AEeol A

= (3) F /M4 ol¥e] AARE EFE ASols EFH AnzA J5He] Y3
ofof Svl, B e BF A W 1 B A% AF ol @t

ot 71 Age oA A g3 71 (Guideline for Good Clinical Practice
by International Conference on Harmonization, ICH GCP)el| uwt&g} A
S A3 Y] FAE T2 AAHE AFA G 3] FaAE AAHLAIFH Y
HERIA = gl - 9 stEAdd AlAE AAASEA E3F) o]ojof g},




OFd, Jisd HIIE e FEYANE, 013U,
OHESAE ¥ - ) i )
e HE AMHEANE
PIE = 10098 QI=-AMER, A
REFH BMET 2T 3 X10° 014 ~ 8X10°
hat meEx | 48 JE
cells/ul OIBF 21 ZiZtE Ho =
M= 2= el =
AEIIZ & = CHs = 0ist 2498 1A
AR 2k 174 &
J|z2 AEJ|2E 1004 &
SHF |2 85
QHEBAE CIGQ B2 FHAWE 0ISLY AL HEAE
=SLTH CNFHEANEE HS0lcie i, FFHY
fior U AEAIES 23
BHEO o8t 2jd =
Fig. 28. 1Al A& A& 7Ha
& o & -
= s 31 2Hm) Ola 23 g
1 | Contract for CRO ol =EAs CcrRO HY HZ
H=2 T2 ZE
m= ag
2 | Project Setup 1 - A& Clpel
HTTHATI|T A
LZEZ/CRF & Ny
IRB Submission/Approval CHoleld < o2 ol E
3 3 _
" | (Protocol) - AF/HHS BE J|2 4G
MEx 28 get § Her Fl
QHEEAMNEAE HE
4 | Initiation Activities 1 = SIFEEAE I3 H
SIFEEANE study material HE S
oIF=EEAE MA 22l
E87(12 -8 M2
5 | Study Stage 10 EHI|2 - 8F
ZLUHEE
6 | Data Management 1 = DB 75. I £
7 | Statistical Analysis 1 - SHES ¢ IO AF
ZRHEDN 45 L 27F DB &
8 | Clucal Study Report 1 - )
oi
9 | IRB Submussion (CSR) 1
Fig. 29. ol 44 A<




3) Ald AA 7E

7h

)

o)

2h)

Al A

HA7] 5o F2 AHES 5 AIF 571 A e wWele| EHetAY A
o A

Alg A A

E2AAM A ¢k (Randomized, Controlled Trial: RCT)E 7|#E o=

813]-

Hlo] @ w7 A7

sk 7FA] A g W) ofd F5 g7 e #ost= Ao nlolemtAY W

st @A gRlstolof g

FAIAE

ANdAYE= gx2ad3 APTS SAFS= vlaste] p0.05 FFodlA F94dS

:‘L_]—xg‘a

4) F8 o] onh

NK A=
NK Alxe] £42 FACS(FAIZREA)E ol &8liM F5, Ax54 e

el B4 5 ol gste] 24

(1) FAIEEA (fluorescence-activated cell sorting: FACS)

(2)

)

=)

A+ #e]  Peripheral blood mononuclear cells (PBMC)E Egla&
fluorescence-activated cell sorting (FACS)E o| &3t =4 £
PBMCE &7]¢] ¥ a1, staining buffer® washing $° A WHA A=

=
o]a, B washing & FFEHo] Eojd+= F HA FA(CD3, CD16)<
2 FACS staning %, FAIXEEA7](flow cytometry)E ©|-&3ste] &3
s 34
A4 S
thakzke] Eel" PBMC (effector cell, E)9F NK Al Eo tjgh zhAo] =2
K562 (target cell, T)& E/T #]&o] 10:1 - 5:1 9] vt w2 243}

of wjF. olmf Adee MTTHE ©] &3 Ax8d S 54,
Ao =714
Aol EFFRIS] & ELISA 5 o]&38te] 4
Hell  s]Astdmicro wellol IZEI F 4Tl A] overmght . 7t well&
washing §efo2 A F didzte] s 5. Ad2oM WA v
washing& o= A3}, antibody Avidin-HRP conjugated® 2. 2
oA A g AHG v, TMB 71d& &F5t0] o7& oA WA g

o

p_xﬂﬁl
HAAE Nephelometry, CHsyy 52 ©o]&3lo] =4,

(1) Nephelometry

olo

84e) wAe) 24 Latex PSS S8ad W st BA A5 o]



st gstd =Moo g Al & WA dAE polyethylen latex QGAFel] 7+

ZEA A A zE latex A1 HAE cellollA] &3 ¥H-SA171H latex YAF
A2 3 WA A AATY BATE 9hEsto] latex SR EHEo] Aol
o]4fe] &-FWk-S-S nephelometry ¥X4&*E o83t 3% 660nmolA &
S(AHERAE) Helss 54
(2) CHso

&3 (hemolysin) 2 A7 dA o] WEH G o 3zte] sAEHE 7
st 5, dAZHANA S AIA TEHE WA T 50%E §EA7I=H 28
g dHgGE 7F.

HEZA o e B &

P ot v &2 A9 Peripheral blood mononuclear cells(PBM)

= g8 Hfluorescence-activated cell sorting(FACS) & o]&3lo] =4

o)

H})

)

FACSY& ®g3 PBMCE £7]9 ¥i, staining buffer® washing &,
A WA FAE Zolal, YA washing$ FFEZC] BAde F WA A
(CD3, CD4, CD8 &= H2z. FACS staining %, FAMX +47](Flow
cytometry) & o83l A =E A,
HAa=2Ed
A 2Ede F(1gG, IgM, IgE)2 ELISA 55 o]|&3sle] #4. ELISAH-S
A Ecoating &Nl 843}o] micro welloll ZH3 F 4T 1 overnight&.
wellS washing £ o2 A F3 T e A EF3F A2oA] WF=x

kil

‘F%]—

pas ks

3l t}S washing 422 A#3lar, antibody Avidin-HRP conjugated=
qa] A .
Els

iz

AV}

]

2. 4 2 AHE e, TMB 7148 BFa}e] o] F8 el A

rlo
=
S
o

T stop&lE Wil FREE FA4.
2oeFdYEaE W 2eh
zrxEEdd,  FIAEHA, S|2EWNIY 2 ELISA & ol&3te] &4

ELISA®W S &A= coating &l 343t5] micro welldl ZE3 T 4T A
overnight?d. 7z wellS washing £do2 A F3 & thaxte] N
Ao W3 t}S washing £ °=2 AMZH3sta, antibody Avidin-HRP
conjugatedE Az, Ao "Wz 2L AHI s, TMB 712 & EF3le] o

i Holl A A g & stop &S Wi 533 4.

AP A, S, SN, dewdE g W Hag f
M2 EA 7 E o] §et] S, TF T, T W, dIudy 9 grgs
A3

vl In vitro, In vivo %% A%
1) AExs4d HEEE o83 2AxY F5=9 in vitro &

7h) oY AEeA ARG FEES sEHE AYs AEdE 5X105/mlS 96 Al

b sk ke & M XA AEE MTTWHH Y trypan blue exclusion WH <

o] &3l =A3ta ECH0 #= T3t

o] B in vitro AZAA AEHAo] gle 2AXE FEE 25 AT,



7} KFDA 9|ofE59 SRV |ES vdor ghxststgdAdd-dol 2% 54
ATFA AN AA & A% FEE2 H4 n vive FAZRAS &
He

W) WT vhg-2o 2423 525 20ug/100ul, 100ug/100ul, 500ug/100ule]
FERZ F 3TN ATFAT F vk A0SR (A R SolAk), AT
S AbR W B AAS B A G710 FEEE 0 SAAE AAEe REA
HA o FoALHFS Al in vivo FAXRHSRE 4T

-
3) ROS(Reactive oxygen species) ¥ NO =4 1‘:”};. e Futrescent
7h) A EY redoxs Z4517]913H]  em o'nh
Carboxydichlorofluorescein diacetate (DCFH-DA) A} I b

)

43sl=d DCFH-DA® v 5S4 StEEZEA M 5 £ A
’ e FH-DA
¥ esterasecl 9J&to] = H|F34 non-fluorescent _i_:m' e fluorescart

?

polar FEAZ ko] ¥o. o

olgA AsE DCHF= Az AP N O oo
o= AXy hydrogen v niticoxde Nitrate Reductase :::-’?:A:*L e
peroxide®l ¢J3to] fluorescent - o er':"

2", 7’-dichlorofluorescein® - o isng e B

Griess Reagent gy,

2 2bstE o AEg A 4Es)

Holx DCF+ polyphenols A7 % 510nmolA FACScan(Becton
Dickinson, Mountain View, CA)®E =7%o] o] H.

NO9 =42 Axudayt s3] Griess reagent(1%(w/v) sulfanilamide,
0.1%(w/v) naphtylethylenediamine in 2.5%(v/v) phosphoric acid]& &
ratel 96 well platesollA 10% &<t ¥HS-AZl & ELISA readergs ©]-&3}4]
540 nmolA FEdE=E S48

4) AlZ54d% 24 (51Cr release assay 3! LDH-release [ ome 1
assay) (,-- f Y,.L [ p—
7F) MEAA FREA o3 NK AEZ54dS dolr 7] 93| M:::.;_“
TR S 24X FXAYE L, NK AZE 8. -\ ()
) X4 MES recombinant IL-22 A3 E4stE NK \H/’\ .
AIESE 1010, 1:2, 1:0.4 59 v &= 4ol uhgA7m -

AA 7 & NK A Eoll 93k oF A|FE9] specific lysis H] &S 51Cr release assay

¥+ LDH-release assays o] &3fo] 413}

5) Bad F4UU(ELISA)E o183 IgA Y 4

7h

IgA A

or =

ZAW3LE dolr 7] 98, vl S 96well plateol] Wil 1A7HE
o l—:T 155

S 52 A M AZS g blocking buffer® 2 wellol 7}

rot, o,



e vk B2 A W AHS & A5 dAE i,
1AIZHE < ¥EE AJZ1 & HRP congugated ¥ A E 7/63 =
1A 7HE < Wk AR b/ IS4
W) B2 A " A S 7R %‘-’H% Y2 U 302 @v/
7t g A7 ELISA readerg ol §3te] E3E2 = N e
43t -
e

6) AIE Z4% B4 (cell proliferation assay) g B ety
71 AxEel FAFHES dolrry] 18], ME (5X104cells)E 96well plateol
seeding stal AFAANE vw=dE A3
) T2A7HsE mlE & Cell Titer 96 AQueous NON-Radioactive cell
proliferation assay (Catalog. No.G5430)¢] MTS(1 ml) +PMS(50 ul)E 25

w/well 212]3k F 0D490nmeolA FF =5 SAsto] Alx S455 43

7) A T 24
7F) At ”?i% =l
no

RNAZol B &

Translation Transiation
Transcription start start slop poiyA

]‘7] 'ﬂé‘ﬁj\i 71— kﬂ:}i_ilﬂ E] Gene ; Eﬁ:ﬁ":’—‘:
promoter i

O]%’E?}—Oq 7(%7?1] RNAE —ﬂ_—“ﬂ 6}— mANA 5 EEETSTEIEEAAAA 3

Reverse wranscriptase, dNTPs | Random sequence primers

d ]’ o~ (RTaSe) dNTP, cDNAs. of reverse transcripts :
PCR: primers from adj -
H ‘% ’% 3 7 C W at er b a th Oﬂ oxonsp(d::;s Ta:v::;;nt:rase l -
Duplex PCR product, distinctive —=—=
=2 3FA] S for mANA
= .

O

A RNA(10 pg)E 9
PN6, bufferg H7}st &%
Al 1A17E 9EEA1A cDNA
) A4 E cDNAJA HdS &ols
primerg ©|&3te] PCRES &3l

8) @l e A (western blot)

7h) Alaze] FREAS Agdtal 3641 ¥ FEsto] protein lysis buffer (20 mM
HEPES PH 7.9, 100 mM KCI, 300 mM NaCl, 10 mM EDTA, 0.5%
Nonidet P-40, 1 mM Na3VO4, 1 mM PMSF, 100 mg/ml aprotinin, and
1 mg/ml leupeptin) & ©o]&3&}d] lysisE Al7] FE3 @A (50ug) S
SDS-PAGES 33},

1) SDS-PAGEE 33 gelolA PVDF membranel@ @ AS transfer ¥
blocking bufferel] 2417} incubationdti &t W] &A= taggingsdtil
Z}zhe] g o] Wby ghel,

9) fFAHE A (flow cytometry analysis)
7h) AEESE of] ZpA] AE i EAsel dd FAE o] &ste] WAy 913
o 2-5x105 AlZ=E FAste] AT E8N(1% FBS, 0.01% NaN37} 234
PBS, pH 7.4)o2 13] ¥ ANNEXIN V =+ PI Propidium Iodide) &
A5l 7Fete] 4Tl A 1583F RFSAI7] a1 G4 eh5& o= 23] A3 F A=x

ke
=
= Ll

2W #2459 LdS flow cytometry® 4%



10) MEF7] % apoptosis W3} 3 L
71 AIE A 5X105/ml< 6, 12, 24 A7t &
GRS 4 AE 1EFS PBSE AFH s}
75% ethanol = 24 AZF FoF 133k
Aium fodi " s o\
Propldlum iodide(PI) ¥dFAlFo =2 DNA i _
A4 Sk & floweytometryE ©]83to G1, S, andnucle;zlg;c:;mng
G2/M phases o MEF7]] HstE #HEE
1) Apoptosis £4& 9138l Anexin V/PI €4 * flowcytometryE ©]-83to] Al

AE AEE BT

cyto-
meter

U»Q»/l’\»ﬁf

nozzle ¢ i
laser beam s flow
4 l

' 4. cell culture,
analysis, etc.

o RS

11) vpg-2 gad A =)

71 7589 C57BL/6 mF-2o 5-10x105¢] <FAZE PBS, 100ule] dEst 5 3
stFAbale] vhg-~ oAl A zhst

W) HA] QX FEES

dra % A E 1A

% tumor mass, survival rate 52 &

12) & 7(413};(]_7]_1:40:111;5;], 2 A=
71 AearbE S A g (ulcerative colitis) F2 vpg-22dE HE7] 93t 759 9
C57BL/6 vF$-2:¢] dextran Sulfate Sodium (DSS, MW 35,000~45,000,
ICN Co, USA)—El 5% F=Z 58l B Hel.
T8N 3 ATt A AAL FAEd, AHEY S
< dEste] Ao AREFE 2 AN e AN EFY 958 A
FAEAPD) SR ol 7 w1 brtelE Ayl wigsh

13) Immunohistochemistry (W% zx238}3st4]
7h) Azl B33, dARIA 1elar gekx
H37h dojup=A] s fetow A3

W) 715 Feste] AdE 229 Wedaov AR g H
3] 4 3-4microno2 ¥A3ste] silinated coating ¥ slide =& probe on plus
slideol &<¢. W&4dH A8 -20C 9

MethanololA] 3-5& WX PBS®E A8}

o

—{oh o,
o
rlr
—_
()
RN
—
o
=
8
o
5
=2
2
—_
o

24% FHFAY, 10T

o) Wz seta o] By SetelEl gaAAS AA® ¥ Av4S ol gl
A3g AEY. AMEUUCE YIS APt GA 24 AR F@n)
Hoz grastel B42 Ul 294 FPugel BAHne Fe) £4
b EAYAE el

14) A E #HE B2 (cell invasion assay)
7}) oF AlEe HHEFHS dolr 7] 9al, modified boyden chamberE o] 3}



)

h

15) Promoter assay %

chemoattractant=% 5 u
&1
matrigel 20 ng® = coating % .
o] chamberE transwellS &2 well9 low
compartmente] 10% FBS& ¥ %3+ RPMI

filtere] oA R-E&
g9l

surfaceol+=

type [ collagen®= coating

1640814 800 p= ¥ Alx= 10% FBS=
Z%stal = RPMI1640 wiAle] 5x104 =

transwell®] upper compartment®] seeding
g

24X 7 Wik & A filter= HFSHA
5%k MEELS cotton swab &2 &
HekE2 314 A7) filterol
o filter &

T2 fAsk A2

o

-

TEO

o] =
==

A -

A 3

[e] =
AEgATE A3},

_g]

x

transcription factor &4 #4

7H

)

=)

2h)

EA fd29] promoterite] WALEA 1A}

§

l 24-48 hr

IE—@

& Media/FBS

1 serum Free Media 2 Basement Membrane Layer

Cell suspension placed in upper chamber

Invasive cells pass through basement
membrane layer and cling to the bottom of
the Boyden chamber membrane. Non-
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AAEAZA S 7Hsde] dvka AlsH T
. Promoter RAW264.7TH XA LPSZ A= & JW
Promoter| assay % E3ES 50 mg/keg®t 100 mg/kg = 2] &ho]
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s e FAb 3 vheag st AES A6

toxin®o & 7}Z A 7] Rdlo
2L sk

AELE 27| Ad9SHEs
B 7hst

@D cholera toxin & % AldEZH Fo

@ cholera toxin % STEEddAlel = Z9
A2 3}

@ FHEEA (FACS analysis)

@ Ara hl-specific IgE A4 oA =4

® vhg-2 v FA ] Fe 9 oujek

® wFd w2~ ¥ AAEY cytokine A HE =A

@ IAH-=x2 Hygx Az
FEFEEEo0] Ara hl, 9= Alo|EFIeY 7HA
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FeCi3 Amis-aldehyde 10% H2504 Uw: 365 Uv; 254

— N

AW {chloroborm:MeOHWater] = 6:4:1
8 1 T0% EOH 2 30% E20H X 100% HOD

Fig. 33. % &1 =719 TLC ®lx

FeCl Aniz-Aldehyde 10% H,504

HE S HEEERTHONEE ) AEEETH AU O . HE5E T (EHE)
C:M:W =T70:30:4
Fig. 34. 3 scale & A& W3}

2) HPLCE o] &3 #AFF FE=&29 &4
7H A5 0% FH FEE] AHAE X
(1) #¥=z=A

(7h) 7171 : Waters e2695 seperation module, 2998 photodiode array

detector
() Z¥ : Phenomenex Luna C18(2), 250x 4.6mm, 5um
(th) 49 &% @ 40T
() AZE 2% @ 25T
("h) F4=F 0 200
("H #<% : 1 mL/min
(AH) ols

D 0.1% trifluoroacetic acid in water
@ Acetonitrile

A B
0 90 10
10 90 10
60 40 60
61 0 100
75 100
76 90 10
90 90 10

(2) BA AE @ AFFE 70% AEE FEE 20mg/ml




(3) &4 Az
(7hH Z5F 70% o2 F%E chromatogram (220nm)
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atp | l nl ‘ 3 §
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e san 1zan Ty =m Fm =oo 0o w1 s=0p =0 B0 00
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Fig. 35. &%% 70% T4 F&&°9 HPLC &4 43

(W) 2+ 70% A& F==2 UV Spectrum (220 nm)
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(1) #4 =7

OH

(7}) 7171 : Waters e2695 seperation module, 2998 photodiode array

detector
(1}) 2% : Phenomenex Luna C18(2), 250X 4.6mm, 5um
(th) 23 2% @ 40T
() HZ 2% : 25T
() F4=F 0 2040
(v % 1 mL/min
(A}) ol &%

@D 0.1% trifluoroacetic acid in water : A



@ Acetonitrile : B

Time (Min) A B
0 90 10
10 90 10
60 40 60
61 0 100
75 100
76 90 10
90 90 10

(2) A A8 @ 25T 10% e 5= 20meg/ml

(3) ¥4 A=

7h) AFF 70% ¥ FEE chromatogram (220nm)

1742 - Ethyd gallate 19,745 : Desacyl gladiatoside B *26% : Kaemplerol-3-O-ruunoside (0.3%) 358 : Gladatoside ALALAS
e S i S ; /
-’ 1! /
----------- '. - - * -
L o [ L1 i HE T f‘_p' - E I 2 e iy -—.—I“
[LF ]

=24 3278 : Lupeol (0.4%)

A

Fig. 37. 2% 70% & F== HPLCEA 24

@D Ethyl gallate : 17%

O
H
O DA CHs
HO
OH

@ Desacyl gladiatoside B : 19.74%




@ Lupeol @ 24.327%
- 3sk=F 0 0.4%

@ Kaempferol-3-O-rutinoside : 19.74%
- &= 0.03%




2) AFE 10% T4 F
AEZ 0% FAH F

A 2105 W

7}) Desacyl gladiatoside B
(1) 27325 70% Ethanol& °]&3le 53 FE=< CelliteE °l&3] 73
< Water layer& Sephadex LH-20 ¢ DaiSogel ODS-B AfaA=ZnlEL
Yo & ol&ste] EEE A3, (Fig. 38)
Canavala gladiataDC.

Lt ™ % Irhume]

Extract [30g]

(LT S Ll

| |
Water soluble (20.639) Methanol wohuble (1.58g)
PR | ... S PN oo,
| I T 11 [ | | | [ T 1 | ] | | |

5 L W,

e

] Satanity phaws | M-ahl! phaaw

I " = L Mge
#3405 R F0EE B | i

Fig. 38. Desacyl gladiatoside B #32 Flow chart

(2) &= H20-MeOHE 0% ~100%7HA w5 =9oH TLCE AHAlste] 14}
Al EElE Y3 DaiSogel ODS-B (H20—100% MeOH, gradient
system)g E3]A Fr. 7-2914] Desacyl gladiatoside B #gldlo] A%e.

(3) TLC &4]: silica gel TLC plated AF&3A 3, 718w+ Chloroform
Methanol @ water = 6 : 4 : 1& o]&3lo] sl em TLC plateEs A%
3 & FeCl3, Anis-aldehyde sulfuric acid, 10% H2S04 % 37}#]¢] dtA1
AlefS o] &3to] RfXIE €<%, Desacyl gladiatoside B 2 Rf%] 0.38¢ 4]

T=

.
(4) =gt Ze7F 8 2452 424 7Hee 7l wet Z47e 24 %, m.p.
2GRS T Z4F Edsetd Ade Ba A% AN Al%F(Anis
aldehyde-H2S04, H2304% 4 = 7}4, FeCl3)ol| dis] e EA0Ee-&

(5) Anis aldehyde-H2S04 , H2S04 2473} Rfx| 0.38614 wa e
2 shole

& Qglon FeCl3 o 4% REX 03804 A4 Wsg deld 4 919

o
=

(6) frEd&e 7%= 1H-NMR 9 7% Database®| spectral dataE F+iLshed
HED & HFHoR 7 ggese] 728 249



(7h) 1TH-NMR(300 MHz, DMSO-d6+D20):6 0.76(3H, d, J=6.1Hz,
H-6), 61.03 (3H, d, J=6.1Hz, H-6), § 1.11(3H, d, J=6.1Hz, H-6),
§ 4.35(1H, d, J=1.7Hz, H-1), § 5.03(1H, d, J=1.5Hz, H-1), §
5.54(1H, d, J=1.9Hz, H-1), &6 5.57(1H, d, J=8.0Hz, H-1), 6
6.43(1H, d, J=2.2Hz, H-6), &§ 6.78(1H, d, J=2.2Hz, H-8), 6§
6.88(2H, d, J=8.8Hz, H-35), § 8.08(2H, d, J=8.8Hz, H-26)

1}) Lupeol
(1) —.Fr?'g 70% Ethanols °]&3le] FE3 FEFES Cellites o] &3l st
< Water layerE Sephadex LH-20 ¢} Slica gel 60(0.040-0.063mm) Z
HAazntEagd s ol &ste] & W33 (Fig. 39.)

Canavaliy glvctiats DC.

T oy ety T4 Pl
Exrbrni® (30
Tvims || Culiw

—
Wabed wahibile [29.62g)
[] OO N TN |

Merthisol soluble |2 8851 J

|!Fhl‘.'-ill-
Vistrprp papr | bideby phasr M I _l y |

Fig. 39. Lupeol ¥2 Flow chart

(2) &l H20-MeOHE 0% ~100%7H4] s%5& =3oH TLCE AAlste] 14
Al FElE APt Slical gel (Chloroform @ MeOH = 15 @ 1
isocratic system)<= F3lA Fr.20-2914 LupeolS &3l A5,

(3) TLC ¥4]: silica gel TLC plateE AF&3t i, M7&wli= Chloroform
Methanol = 15 : 12 o]&3slo] Arstsieom TLC plateE AZx3 +
FeCl3, Anis-aldehyde sulfuric acid, 10% H2S04 & 37}x]¢] T A| kS
o] &3l RfAIE &<21&. Lupeol <& RfA 0.65 oA ¥z

(4) =FsHA BE7t @ 2452 AZA 7Hee f5e w7 L94 ARY,
2 BARNE T A4F =Y98eH NS B ZAF AA A% (Anis
aldehyde-H2S04, H2S04%4 % 714, FeCl3)dl tiall vEht= Solgk &
ARES-S A

(5) Anis aldehyde-H2S0O4 Al A3} Lupeol & RfZ 0.65004 A2 Wi=E
gols 4~ o H2S04 24 A3 Lupeol 2 RfA| 0.650A4 24 Wi=E

el sktaL, FeCl3 o= 254 esks.



(6) 7&+ NMR % 7+ Database® spectral datags Fiste] AES & HF
Ao 7y SgEEY] x5 24T

(7}) 1TH-NMR(600 MHz, Pyridin-d6+D20): & 5.19 (1H, s , Hb-29),
5.04 (1H, s ., Ha-29), 3.76 (1H, dd, J=9.5, 6.0 Hz, Ha-3), 2.04
(3H, brs, Me-30), 1.54, 1.35, 1.34, 1.28, 1.18, 1.13 (Me-27,
Me-26, Me-25,Me-24, Me-23, Me-28).

(*}) 13C-NMR( 125MHz, Pyridin-d6+D20) &  151.1(C-20),
110.0(C-29), 78.2(C-3), 55.9(C-5), 50.8(C-9), 48.6(C-18),
48.3(C-19), 43.3(C-17), 43.1(C-14), 41.2(C-8), 40.3(C-22),
39.6(C-13), 39.3(C-4), 38.4(C-1), 37.5(C-10), 35.8(C-16),
34.7(C-7), 30.2(C-21), 28.7(C-23), 28.3(C-15), 27.8(C-12),
25.6(C-2), 21.2(C-11), 19.5(C-30), 18.8(C-6), 18.2(C-28),
16.5(C-25), 16.4(C-26), 16.2(C-24), 14.8(C-27)

4.9 $FEA 48 ¥4 L ALNE B4
p=4

! caleoﬂ E} =

1: 59 EA layer, 2. 5 Water layer 3: Arctiin 4: Arctigenin
C:M: W=6:4:1

g a ‘o s o %
SvRat UG A e g/ OF
‘%‘_ ‘b‘@_j—rp
‘oM
Arctiin Arctigenin

Fig. 40. &9 A3
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2) HPLCE o] &3t -dF==9 4
Fe gF F&F A, EFAFNAM Ax AEoRE IdHF Arctiin? Arctigenin¥}
3}

F7HH o2 TLC9 HPLC, LC 55 E3 &2 F7F AFAHAES &g
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7H 9 0% 74 FEE A
(1) ¥4 =4
(7}) 7171 : Waters e2695 seperation module, 2998 photodiode array

detector
(44) Z9 : Phenomenex Luna C18(2), 250x 4.6mm, 5um
(th 23 &% @ 40T
() AZ 2= @ 25T
() F9=F 0 2040
(¥ < : 1 mL/min
(AH) ol&

@ 0.1% trifluoroacetic acid in water
@ Acetonitrile

A B
0 90 10
10 90 10
60 40 60
61 0 100
75 100
76 90 10
90 90 10
(2) B4 AR @ $Y9.70% AdeE F55 20mg/ml
(3) w41 23
7} %9 70% dl¥<s F%E chromatogram (330nm)
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(1;].) FQ /HE RT E” cq]/\]— §].'61—‘:'

Table 8. %9 70% T4 F=&9 o AxZ A&
RT o4 &= H| 31
12.396 Chlorogenic acid
26.084 Isochlorogenic acid A
27.287 Chicoric acid
27.532 Chicoric acid
27.792 Isochlorogenic acid C
28.418 Isochlorogenic acid C
W) 99 FER ARAE 44
(1) +4 =4
(7 7171 + Waters 2695 seperation module, 2998 photodiode array
detector
(44) Z7 : Phenomenex Luna C18(2), 250x 4.6mm, 5um
(th A< - 4 A& Ao &5 3lAM chromatogram= 2HE3
(2h) Zd 2% 1 40T
(v A& &= 1 25T
(B}) FJ=F 100 and 2040
(Ah) % : 0.5 mL/min
(ob) ol &%

D 0.1% trifluoroacetic acid in water : A
@ Acetonitrile : B

Time(Min) A B
0 90 10
10 90 10
60 70 30
ol 0 100
80 100
81 90 10
90 90 10

(2) 24 A=
7 9 ¥4 F=E 20mg/ml (4% 20ul)
(}) STD(5) 0.1mg/ml (4= 10ul) @ Zt7te] FFES 0.1mg/mlY &

2] o
RRER=



(3) #41 23}

(7}) STD(5) 0.1mg/ml (FL&=F 10ul) ¥ 9 FAHAF=E 20mg/m1 (Fd =
20ul)®] Chromatogram (UV 330nm) ¥]® (AFM: STD(5) AAM:
o FHFEE)
Isochlorogenic acid A
n Isochlorogenit acid B Isochlorogenic acid C
. Chlorogenic acid Chicoric acr\\‘ I "
Fig. 43. 9 70% d&& F&% HPLC®EA Ay
Table 9. +9 70% d &+ F&2& 24 A3
RT. uv Con. inj. s it
A (min)  (om)  (mg/ml) Area W) (%) (mg/e)
Chlorogenic acid 20.442 0.1 4775169 10
FAFAFEE 20.952 20 4410906 20 0.231 2.309
Chicoric acid 43.975 0.1 3452755 10
FAFAFEE 43.632 20 484526 20 0.035 0.351
Isochlorogenic acid B 45.074 330 0.1 6176226 10
SAFHAFEE 45.145 20 68127 20 0.003 0.028
Isochlorogenic acid A 46.542 0.1 7512123 10
FITFHAFEE 46.672 20 11710568 20 0.390 3.897
Isochlorogenic acid C 50.667 0.1 768769 10
FAFAHAFEE 50.694 20 592415 20 0.193 1.927
(4) AEAQES] XA
(7hH) $9FEES HPLCEAS E3 UV Spectrum4] 23} oA 5714 A&
of st xF EZS Fulste] FYFE=9 peakd} vl FAEA &
(Wp) #4437 gdFEEd 9 57HA AR dES AbEs o, EolA,
ek gFEEA o 7 ofFE J]Fo 2 sl Isochlorogenic acid
AE HF AEAdFo=2 AA3
0,
HO $—OH
0 N 0
1
HO - P /‘L [.H_ J,L _.-L‘ /“‘;,"' OH
&7 T U
HO” ~F =N 0H

(Isochlorogenic acid A)



3

171

=5
lo
fu
ol
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MoK

2l HPLCE #4& At stte] peakdd 75 &l 3l il (Fig.
45), '"H-NMR (Fig. 46)¥ "C-NMR (Fig. 47) #4& AA&A5. 2 3}
M. Khanavi (Z Naturforsch C. 2013 Sep-Oct:68(9-10):367-75) 52| dl9]
e} Hlulgte] Daucosteroldls & o AUow, 9 70% s F=&° 3
= Daucosterol?d #HS dolr 7] 9sle] ¢ o etLFEE3} Daucosterol Szt
CHCl3/MeOH=1:1 &ufjdl 5JA] UPLCE 2Alste] 2 A3} Fig. 489 41<}
| 99 70% A& FEF lgram %9l Daucosterol ¢F Tmgo] %3l
S&mol &3 =7t Gropx AA| ghEFel H|slo] A

A7 Fal Ade] APe B9 59,
=] =

Lo

-
7}
=

[e]
©
vtz #erE . Daucosterols
| =

7F) HPLC ¥4 A
(1) HPLC: Waters e2695 separation module, 2998 PDA Detector
(2) Column: Phenomenex Luna C18(2), 250x4.6mm, 5um
(3) Column temperature : 40T
(4) Sample temperature : 25T
(5) Sample injection volume : 200
(6) Flow rate: 1ml/min
(7) Mobile phase: A) 0.1% trifluoroacetic acid in water, B) Acetonitrile

T(min) A B
0 90 10
10 90 10
60 40 60
61 0 100
72 90 10
90 90 10

W) UPLC #24 =4
(1) UPLC : Waters UPLC (ACQUITYTM Ultra Performance LC)
(2) Detector : ACQUITYTM QDA Detector
(3) Column : Waters ACQUITYTM UPLC BEH C18 , 1.7um, 2.1x100 mm
(4) Sample injection volume : Al&: 50 mg/ml (dry weight basis), 50
(5) Mobile phase : A) 0.1% Formic acid in water,
B) 0.1% Formic acid in Acetonitrile
(6) Gradient method of Mobile phase



T(min) Flow(ml/min) % A %B
0.400 20 80

1 0.400 20 80

10 0.400 0 100
13 0.400 0 100
13.30 0.400 20 80
15.00 0.400 20 80

Al =: —?—%

Soluble fraction (2F 6g) Insoluble fraction (2F 4g)

1X} Si0O; column chromatography (bed vol.=2F 130ml)
Elution w/ C:M=20:1, 15:1, 10:1 .8:1, 6:1, 4:1, 3:1, 2:1, 100% MeCOH
ZH 100mi# 2],  100ml x 20 fractions
ZH fr.2 TLCICME: 1) 2 =Hpl
(UV254nm, 365nm, H;50, A SE = grouping &
U1sC{fr. 17, 18, 19)

U1SA (2f 30mg), U1SB(fr. 11~12),

2X} Si0; column chromatography (bed vol.= 2f 15mi)

l Elution w/ C:M=9:1, 1.5ml x 24 fractions

ZH fr.& TLC(CME: 1) =2 =l
(UV254nm, 365nm, H-S0, 24l

et = grouping =

U2SA(fr.6~9), U2SB(fr. 10~18)

!

Sephadex LH20 column chromatography
sample: (UZSA + U25B= 2f 18mg) (bed vol.=2f 48mil)
Elution w/ C:M=1:1, 1ml x 80 fractions

2t fr.2 TLOCMS5: 1= =l
(UV254nm, 365nm, H.SO, gral)st =

U2SLB (2 7mg)

grouping &

HPLC, 'H-NMR, 1*C-NMR

M
ME
il

Fig. 44. ¢+9F5% 324

. 45. HPLC &4 Z=3 (UVas)

- 100 —
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C}2 3 AH| S (Daucosterol)
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A2 24 &4

AFFT FEEY AEEZD L E4Y

AAFE FEEY AHEoR EAME Desacyl gladiatoside Be} Lupeol-J B

g3 2 WEdgolAdSs WS, Desacyl gladiatoside B2l ¢ Z+F< )

7 oAH 9] AE=AE Aol #Estrlel of# -y, o]o] Hlate] Lupeol> #A4g A
5

“
EEES FL A9 22 J1E 0.1% ool §FEe w9l

%ts BE F
w3 7€ F3o] o5 Lupeold &9 doF 285 7HA 1l Y& Triterpenel
2 Geetha 52 #4AY FEEZAA EH/\U]_%L_ W oT-gaxare FAS FHEF
AT AR WS A E T HE HYoH s ME/FE AFolA
a2 Aol dFHAY S (Mohammand Saleem, 2009). wabx, ZAFFo] A FAE
© =2 Lupeol Aot SAAHS 9.
7} Desacyl gladiatoside B2 A% 24 2 validation
(1) A8 &9 A=
RE ¥F89 2 Ag89L8 0.22um nylon(PA) syringe filterE AF-83}¢]
A & ARESH

(7h) ZE=8&de) A=

D Desacyl gladiatoside B 1mgs A3 FAE Eof 30% Methanol 1mL
of {2l AL AT ENO=E Ffar, o] FT NS sl A xst] AMEE

@ =2
}

T8N 0.22um nylon(PA) syringe filterE AF&3le] s &

>~
olo F[ﬂ
uck m

(W) AlE&qe] Ax
D Desacyl gladiatoside B #24 A58 2AFF S 70% EthanolS 3 F
=3 9 ExtractE Desacyl gladiatoside B A|ggHo =g 3

(2) HPLC &4 z=7

(7F) AR&3st HPLC HF#+= Waters 600 controller, Waters 600 Pump,
Waters 486 Tunable Absorbance Detector, Waters, In-Line
Degasser AF, Waters(v=) oo, AHLS HPLC column
(Kromasil 100-5C18, 250 * 4.6mm, 5mm) < AF&3ldth. AQe=s
5C om, #£S5 1.0ml/min®® 3le] Desacyl gladiatoside B2
Table 10.¢] oz #AsR e AHgd 2E AoF2 HPLCeH& ©&
g Waters 486 Tunable Absorbance DetectorE ©]-83F4] 280nmoll 4]

3t
.

m
it
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Table 10. HPLC instrument

Instrument

Cendition

HPLC System

Waters 500 controlier, \Waters G600 Pumg, Waters 4E6 Tunalbile
Abmorbance Delecior, Waters, [n-Line Degasser AF, Waters

Column

HPLE cohimn Fromasd 100-5C18 250 = 4w Som)

Celumn Temperature

50

Mabile phase

Achoetic Acsd B Acetonitnle

Injection volume

10u@

Table 11. HPLC condition

Desncd gindintodds B HPLE 54 E0

NAAE C i glindlas
m ihmiry Sy Gl Sy o ahrrin
Al Y
[ Aot L LY w5 i L] L 0%
Azid]
Sl B 3
LA 5 1 1431 1M 5 5
Floww rovis Dmilfaman
LIV S
P 0.t
(3) SolX

(7}) Desacyl gladiatoside B
DO #A5FF T10%+4 =99 mazntEalS vwsle] Desacyl gladiatoside
Be ¥art #eEHE AE Qs Ay b2 5243 7H4d glo] dwo] g

=]
= .

@ EEENe) WMRE AL 187 B, AFF FEoe] WTE AN 18720
2 EEE] 2 FANNT 35 FEe) 92 {AA] YA AL
Fagorn S8 5.

- ||
pe Ill ||
1
o |I | Daascyl gladisasica 8
- (1] )
= P AV d N \ %
= f
T LW Es N .",'I l R S i i

T Ttk P T

Fig. 49. Specificity of Desacyl gladiatoside B
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(4) 244, 99 2 AFA

A

A

(7}) Desacyl gladiatoside B ¥+89S A#A 24 S 9819 (calibration
curve) WEHE gHo g 3] sle] 3742 o Z+7] 1000,
500, 250 ug/mLeo] HEF &AqS TrEoA SAHsI AL FAaWH S Y=
o7 RFHY FEE XFo2 sto] g7 dS st ey

Cesacyl gladiatoside B Linearity

--------

---------

pale s O T P T

* y: peak area, x: concentration, R?: Correlation coefficient

Fig. 50. Linearity of Desacyl gladiatoside B
(1}) Desacyl gladiatoside B9 %89S 1000, 500, 250 ng/mL=E @A A
2 GIESES = HPLC=Z B 510 ZFA) Bt HeEA 9] EAR SRR
Y=6513.1X-47089°]", H&F ] FAAFT(R*)= 0.99998 H=& AHA
Hol ®  F&E Hfl(range)®  AAHASH,  AFZFIA(LOQ)
227.15ug/mLo 2 444,

L

rr te ro [o

(5) B¥A R A&

(7}) Desacyl gladiatoside BEF8 45 3709 5%(1000, 500, 250 pg/mL)
WA, 2 5" A3 bR

PR AAAI A (3L, AWl wHEAAAE (1Y 33]) v
A AEE At s. AL AA G (actual value) Z 54 3k (measured
value)zte] AAH = AE g Yehls 20 & 90~110% olUlZ 453 s
vetilom, AEAAL shve] dHEs | ASRRY FHZ AYINY TEA
2 NS9SS o EAEEd gig Al SAHA Y 2HAdE Dok B
T c.v.@ol 2% oUW E F5Fs I

Table 12. Precision and accuracy of analytical results

c d Conc. Accuracy (%) Praceion (c.v., %)
ompoun
(ug/mi) Itar-day Intra=-day Irvter-ciay Intra=day
1000 %9.81 100.11 0.33 0.47
Desacyl
i 4y 500 &0.52 100.15 0.01 1.12
gladiatoside B
2580 99.99 100.65 0.28 1.18

* Intra-day: three times per day., Inter-day: one time analysis of

standards per day for three days., c.v.: Coefficient of variation.
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(6) sh=F
Desacyl gladiatoside B9 2% F=E2 xS

rlo
(e}
w
(@]
X
oo
tjo
J

rO
it

Table 13. Contents of compounds

BEEN
Desacyl gladiatoside B 0.38%

}) Lupeol?] 4

M g9 2 validation
(1) Lupeol?d &4

Zz7

-

Table 14. Lupeol &4 =%HA

Waters 600 controller, Waters 600 Pump, Waters 486 Tunable Absorbance
Detector, Waters,
In-Line Degasser AF, Waters
A& FZE(70% EtOH) = Lupeol
7192 = 253 (Canavalia Gladiate DC.)
X=F Lupeol (Sigma, CAS Number 545-47-1)
Column Kromasil 100-5C18, 250 * 4.6mm, 5 um
Mobile phase (A: water, B: Acetonitrile)
Time A (%) B (%)
(min) ¢ ¢
0 4 96
5 4 96
65 0 100
80 0 100
=AY 85 4 96
90 4 96
Flow rate 1 mL/min
Temperature AHex 25T
uv 210.5 nm
Injection volume 10 ulL
Run time 90 min
Retention time ¢k 67.2 min

b ®2TF =AY
@D Lupeols A=A A4S 98] 1mg/mle F%=2 30% MeOHeol =9 0.22u
m syringe filter= o] 3}3s}o] A}E-3F
@ s 5% 125, 250, 500, 750, 1000 ug/mL= ©AA 3]Aslo] AFE Z A
gt
@ Lupeol?] &S al7] $Jste] #7899 AZvfETHgA A v7 9]
% dH WA tiste] dEdS A3



(L) A=
DO ABE 20mg FHEFsle] 30% MeOH ImLel ¥€o] €3(F%: 20mg/mL),
0.22um syringe filter® o] 3}&to] A8}

(t}H) Lupeol &A1k
O ZFF9 4o Ffadds F3to gAY dFAd g8 FEE U AR =
=]

Lupeol ¢ 35

Lupeol®] ¥ (mg) = AgE&N F=(pg/ml) X HIFTHI (mD)/AEAHHF
X

(2) 272 = Lupeol &4 e] ejdeld 2 gFgd 7}

LupeolE thdo =z 3 HPLC 4% 14, 49| )3k validation 9 1
A& AP 9 gZFALt A2ES B3 FE2E SH 2 xR AZdiRe &

A7 14e A 9R

[e)
E gFgd 9 X588 (0.22um nylon(PA) syringe filterE AF&3}
3]

4235 FAE Dol 30% Methanol 1mLe] ¢ AS %
Tg&do=z 6‘}1, o] XT8N E sAste] Axsto] AFEF
RE FFE89S 0.22um nylon(PA) syringe filterS AR&3}e] o] 73k
< AL-8-3)

Lupeol ¥4 Aag&d: ZAFFS 70% Ethanols Fd F=3 4
ExtractE Lupeol? Al5g&Ao =z 3},

(4) HPLC #X4z=A

AH&gt HPLC A= Waters 600 controller, Waters 600 Pump,
Waters 486 Tunable Absorbance Detector, Waters, In-Line
Degasser AF, Waters(®]=) oJdle, #HAHL2 HPLC column
(Kromasil 100-5C18, 250 * 4.6mm, 5mm) < A&t S. AM2Es
25C 9om, §£5 1.0ml/min®®Z 3te] Lupeold ofg] T o=z
wAstR e AMEE EE A2 HPLCsHE o83, Waters 486
Tunable Absorbance DetectorE °©]-&3to] 210.5nmolA HEE.
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(=h

Lupeal HPLE YA E 2

TRy E Canavaltls Glacliata D
g Dmin  Smin  ESmin  G0min BSmin  SOmin
Gobent A
(Water) 4 4 o 0 4 4
SUI'\-‘I‘."HL E ?{‘ ql. ]nn 'll:l—l q‘ I;l,r
waysre (AN i il 1 ]
T
Flow rate 1alfmen
Uy 210.5nm
Retention 1
Ting 67.2 min
HPLL Condition
‘Waters 600 confroller, Weaters 600 Pump, 'Waters 485
HPLC gystem Tunable Absorbance Detecior, Waters, In-Line Degasser AF,
WatersiO[ =)
Cotumn Kromasil 100-5C148, 250 * 4.6mm, S5im
Column Termperature IS
Mobile phasa A Water B:ACN
Infection woume 10w
Fig. 51. Lupeol®] HPLC #4zx7A
=
5o]4
A5g 10%54 FEe A=k vwse Lupeol®l 9ar}t £
HeAE Gels 49, g8 249 14 jle]l Aol #EdE. ZTE9Y
Mg A 67.2 B, AFF FE0S) #RE NS 672802 EFE
— O = — _— o - - O - -
do] Dz FAANZY FEF FEA) 92 FAAgr] dHF AL g
= o Z &
S 2N Bolds HATF

) TLEE T0% S F 20000ppm

, Lupes! 500ppm I

Fig. 52. Lupeol? Eo]A
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ﬂ—?%% EvE, TdE, MEAAE T o A dEdA AU =E2S
e ow AgstA AT 5 v sdgoln, 7|H 9 s et A
Aoz 34 HeEA IRIE AFF FEEY AREES E£Fsty, HE4
o2 FZ% 20000ppm, AXEZ 500ppmE T3 358 IS W3y
o (TgE v - FEE 5L/ AZREE 55 '100%) HF e
95.30% <
Table 15. Lupeol?] 3]+&
B4+8
Lupeol 85,30%

(vh) A4
Lupeol i8NS A= A4S 9l8tod (calibration curve) WES £oF
T gom  Zkz] 1000, 750, 500, 250,
125 ug/mLe] H=E%F &9q& Aole] AL AWy Yo
_]

=
EENY FEE XFOR 3]

* y: peak area, x: concentration, R?: Correlation coefficient

Fig. 53. Lupeol? A XA

(vh) Wl 2 AgEFekA
Lupeou EF89S 1000, 750, 500, 250, 125 pg/mL=E @A o2 3
A%t & HPLCE #Aste] #gdsk dadde] 2424 Y=3923.6X+59864
o], ﬁwu AAAGF(R?)E 0.99952 =2 AHAPES Ho] B 258
f(range)® AAFEN o, A#SA(LOQ)+= 23.83ug/mLe= A

(b AuA 2 g
Lupeol¥ T84S 5712 H%(1000, 750, 500, 250, 125 pg/mL) H$ ol
A, 7t wEY U7k MEAAY(3U7), Y] MEAAE (1Y 3F) A A

AN

=
5 PRS-, AIAHEe AAFE(actual value)H =AHZE(measured
value)7te] A== A2E YeElE 22 90~110% o= F&sh 3t
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2 yehyglor, Ange shiel #ds | ARZYE A delsel
BAZ WE BAGGS W 2R 0@ A7) FEA) 2PYe e
o BEE c.v.gtol 2% oz Jo3hs A

Table 16. Lupeol #4° A 2 A4

Conc Accuracy (%) Precision (c.v., %)
Compound !

(ug/ml) Inter-day Intra=day Inter-day Intra-day

1000 0.8838 0.5714 100.984 100.669

750 0.8808 0.4367 98.859 99.669

Lupeal 500 0.3270 1.3059 88.267 97,766

250 0.5965 0.2115 99.486 99.647

125 0.7238 1.7656 106.642 106,281

* Intra-day: three times per day., Inter-day: one time analysis of standards per

day for three days., c.v.: Coefficient of variation.

(3) AFFEFEE = Lupeol?d &g 24
Lupeol® #FF F=29 oF2 0.306% L= U3t
Table 17. ZAF3&F=E % Lupeold =
gEEd
Lupeol 0.306%
2) 9 FEEJ AEEZ E B4 4
9 FEE] AREoR EAF 7] Actiin, Arctigenin®} AR oz EA=H

o] AS ZTFY Tyt oAyeH, shako] Y rol(Actiin ¢ 0.014%.,
Arctigenin : 0.008%) A F =2 =2 Ao} #AY3s}7|o] o wo] s, weby, 49
Mz AFEHES AAsI WS &893 Isochlorogenic acid AE

]

Isochlorogenic acid A9l 4% % WgdolASs APl S. Actiin, Arctigenin
1
!

Chlorogenic acid® H=A#A=, Chlogenic acid® T-cell®} B-celld] F24& B X
St 295 MR (3-8, 2010), vk &aksl &Y #E o] Huw AR
(Hwang, 2014). 7 Chlorogenic acid® =4 =S = nigo g

=
Isochlorogenic acid AS HF AZEAZ AAsIe] EAHY

7F) Arctiin, arctingenin® 4% 3¢ 2 validation

(1) Ag g9 A=z
RE &89 9 AE8HE 0.22um nylon(PA) syringe filterE AF&3}o] o
etk & AL&-3h
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(7hH) ®E=gd9] Az
AL Eo} 100% Methanol 1mLol
Argdoz slal, o] R8N S At Axste] AMEE.

o
Y84 0.22um nylon(PA) syringe filterS AF&3le] o ¥3 &

(W) AlE&qe] Ax
@D Arctiin, arctingenin 4] A58

[e)
T =
ExtractE Arctiin, arctingenin® A58 o =z gk,

(2) HPLC ¥4 %4

(7}) AFg3 HPLC #x= Waters 600 controller, Waters 600 Pump,
Waters 486 Tunable Absorbance Detector, Waters, In-Line
Degasser AF, Waters("=) ©]lem, ZHHE HPLC column
(Kromasil 100-5C18, 250 * 4.6mm, 5um) & A&3Act. A==
5C 9on, #£< 1.0ml/mine® 3t Desacyl gladiatoside B&
Table 18.¢ o & FAsFom 288 & A %S HPLCEHS °&

3} Waters 486 Tunable Absorbance DetectorE ©]&3te] 280nmol A

W,

=3}

“ = .
Table 18. HPLC instrument
IncsErurnang Condition
‘i i B0 & corredlew. Waters B0 Furvg, Walert BB Tunsbis
HPLC S‘:F!“m Abrasibang & Dabisd boed, Waleis, [F-Ling Digadaid AF, Wabdit
Calumn AL oy (Rrcemidnsl SO 50 TH. P50 " A S, hom)
Column Temperatue ey
Wohile phase Aolcetc Ackd B: Acetondtikes
Ingection volume 10
Table 19. HPLC condition
Arctiin 9! arctingenin2| HPLC 2AMx=H
Mobile phase Omin 10min 15min  28min  40min  50min 55min  65m
5"(';2:")“ 3 10 25 30 100 100 5 5
g9 Solvent B
o oyt 97 90 75 70 0 0 95 95
QI'.I' (Acetic Acid)
Flow rate 1ml/min
uv 280nm

(3) 5ol4
(7F) Arctiin, arctingenin
DO 9 T4 FE=do AZvE1HS B wde] Arctiin ¥ arctingenin® I
A7F FElE e AE g0 A9, e =43 34 glo] Aol #EH.
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Fig. 54. Specifity of Arctiin and arctingenin

=

(4) 244, 99 2 AFEA

b

ZFd S 938ked (calibration

(7}) Arctiin, arctingenin X& 7 A)
Mool 4719 W2 Axstslen, 77 125,
o pl=

curve) WgE fAog I

2
MAe YEow mroe] RS XFow

Arctin

* y: peak area, x: concentration, R*: Correlation coefficient

Fig. 55. Linearity of standards

(W) Arctiin® A=A A AL Y=5245.2X+4354401H, Ao JoAS
(R*)+= 0.9999% =2 AAAPS Hol £ 558 W (range) & AN
AFA(LOQ) = 11.79ug/mLe=E AAH. Arctingenin® 7 &4l9]
AMA S Y=T7674X+ 10550019, Ao AuAF(R)E 12 e 24
3¢ Hol ¥ ¥rs W9(range)® AARHNOH, AFIA(LOQE
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(5) AHA 3 A4

|
A
E]
2 453 g vehigon, 3u4

(measured value)7te] LA == = Aoz 90~110% oW

UL shue] wE3 ¥ A S2HEE g o
Hre] TEAZ HHE BFA5N S w BAEA did AN F4Xe -84
S wet=d BE cv.@tel 2% olUE Fuss &2lst

Table 20. Precision and accuracy of analytical results

Compound Conc. Accuracy (%) Pracision (o, %)
lugd ml} Inter -day ira-day Inbes - cay Itra—-day

25 100,06 99,95 0.15 032

e 62,5 99 &3 100,25 0.78 0.61

31.25 95 37 ‘98,75 054 0.1y

15,625 1071.47 101.49 1.28 5 e

125 100,05 909.97 ] = a1

Arciigenin B2.5 100,15 100042 0.93 Q.76

31,25 100, 55 a9. 38 1.63 1.1F

15.625 BO.97 100,54 1.7 1,24

* Intra-day: three times per day., Inter-day: one time analysis of standards per day for

three days., c.v.: Coefficient of variation.

(6) =
(7}) Arctiin, arctingenin
Arctiin, arctingenin® 9 FE==9 1xIZFE 0.014% % 0.008% <

< A3

Table 21. Contents of compounds

& 2 (Ex)
Aschin (.014%
Arctigenin 0,008

}) Isochlorogenic acid A9l ¥4 33 2 validation
A
S

Table 22. Isochlorogenic acid A ¥4 x4

HPLC Waters 2695 separation module, 2998 photodiode array detector

A& FZE(70% EtOH) & Isochlorogenic acid A
71494 = °o
) gx= Isochlorogenic acid A (Santa cruz, CAS Number

2450-53-5)
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Column Phenomenex Luna C18(2), 250 * 4.6mm, 5 um
(A: 0.1% trifluoroacetic acid + water B:
Acetonitrile)
Time (min) A (%) B (%)
0 90 10
Mobile phase 10 90 10
60 70 30
61l 100
80 100
81 90 10
90 90 10
Flow rate 0.5 mL/min
Temperature AYGLE 40T, AZ2L%: 25T
uv 330 nm
Run time 90 min
Retention time °F 46.672 min

b ®2oF =AY
@D Isochlorogenic acid A HABFA FAS 98] 0.5mg/mle F== 80%
MeOHoll ¥y 0.45um syringe filter2 ]33l A}-&3}.
@ 343 %: 10, 50, 100, 250, 500 ug/mLE SAH O 545k0] ALE 24|
&}
@ Isochlorogenic acid A9 g&s F3t7] flste] EE8& e A=rtE 17
A dE A s H A tiete] AFdS A3

(W) A= =AY
O M55 FHste] 80% MeOHel ¥of &3l 0.45um syringe filter= o 3}3}
o] AL&
@ =% 10 mg/ml (in 80% MeOH), 9% 10 uL
@ Isochlorogenic acid A ~0.5 mg/ml (in 80% MeOH), 4% 10 uL

(t}) Isochlorogenic acid A SFEFA A
¥Ee] 4o yawuds Fole] A" HEAde o8 FEE W AR T

[e)
Isochlorogenic acid A ¢ == 43,
Isochlorogenic acid A9 % (mg) = AFgA X (pg/ml) X HZEHY

(m) /A EAFZFE(me) X IJAu+
(g2 A) = A3%g(me/g)
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A5 2§ 2EZ HYAH FE
= A A B4 Sold¥ fEAS Axstal 7] wEel 2 AxEAd
3t 217 ZF A xEAL 7S AA|olA AT ARV eAE 959
A3 o] of Lxng gl Ay Solide] F3k FEol7lel AEdAE A
g A A gske e SARES] AAZE 2od slew dAdd. uebA
7kE daucosterol Moz gkl e, daucosterold HaA= F71 A

A 3453 9
A EEE Lupeol Isochlorogenic acid A
= 9
? J.__.“- {0 »—0
‘?_—124 ‘J.-.-._...-‘I;-EH-\-.‘;:‘ [ ! i | L i i 0
™ h! .._1_, aaiil iy i
- L0 o l
R e 4] 0
HO™
242 C30Hs500 C25H24012
) globe artichoke (Cynara
Occurs in many plants, ) )
] ) scolymus), quince fruit
e.g. Ficus, Manilkara spp. ) )
. . . (Cydonia oblonga), Caucasian
First isol. in 1889 from o
Source ) whortleberry (Vaccinium
Lupinus luteus. One of
) arctostaphylos), Aster scaber
the most widespread of
. ] and Ipomoea batatas (sweet
the pentacyclic triterpenes
potato) tubers
Thujl A Sigma aldrich Sigma aldrich, ChemFaces
W, olFfAlo}, HEY 5 . . }
o o] Al Chlorogenic acid9 F&=A=
[E o‘l‘l‘-q ﬁix‘noﬂ Eo]/ﬂo] ey
L (Soliol *53) IR
H| 31 ' o, 7] & 2k oA S U=

o, 7ol A ek oA Q1A gt
¢ % Lupeol&

=
3T 5 o
EAdREo= 3 ARV} gl

% Isochlorogenic acid A&

AFgECR 3 d57t Yl
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. FEHe EF3F (Lab. scale)
7b. AF3FEE FEHEY
1) =49

7h EtOH 7T0% 5=+

(1)
(2)
(3)
(4)

-

2HFF UE 200g2 YA 7R 287 9k ste] 3}
70/01 EHS-(V/V)ell 1000ml 3t § 30C Xeujdr|oA] 297 =&
FZE&89S Watman paper® 743t filtering$t
5o

=2 === Q9

Watman paper® AE FE=8NS 40Co| A rotary evaporator® 5=
HZ Fdojo] E& 60TAAA 1A 5=

0
o

1) EtOH 30% =+

(1)
(2)
(3)

S 98 200ge UAVIR 283t vhsle] Rus
30% 1€ (V/V)ell 1000ml $H33 ¥, 30T eujgr]olA 293k %

FZE=89S Watman paper® 73te] filteringst

(4) Watman paper® A& F=8&9S 40T A rotary evaporator® = %,
< Zhojo] Z& 6OC0ﬂ*1 N 55
o) FEEE

TFE Al B3 2Es SHRTA FHANA Fe AT FHY $HU derE,
2HFFs T swellingr2l § YA 7= AREF

TS 2447 TRTl swellingstd, Ax® & FA9 28] Ao FA7F
Hul, U5 il AR <k swellingstd ZF3olA #o] & F doBRE 2447
e ;

(1)
(2)

(3)
(4)
(5)
(6)

Fig. 56 = #T= swelling & 253 7] W3}

AEF A5 200gS Aol FFS 1000mldl 3 ste] 2447 FoF Eel=
24N B T, ATFS S/ A2 YBFAG) 1000mle) FFHFE B T
M7|2 287 Dol

2 2,
2 72+e 89S 40mesh(425um) WA Z ZAeA FE2HS 45

214171 3
FEAS dAEY7IE 1500g00A4] 1587 A8 &, Aeds AT

A5 o0S Watman paper® TtHAl ZAejAl o] RGES A A%

2487 FEENS 40T A rotary evaporator® & §&, HFT oo E&
60ColA 1A 55
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2) FE= U9 2 &
Table 24. #7&F FE2E9 & ==& T&
TT %39 T | %59 FEg
200g EtOH 70% (V/V) 1000ml 14.78¢g 7.39%
200g EtOH 30% (V/V) 1000m1 26.19¢g 13.09%
200g =TT 1000ml 39.69¢g 19.85%
Y. $Y9FEE FEHEH
) FEUH
7}) EtOH 710%F=+=
(1) ddd Ax 99 9E 200gS 70% &= (V/V)el 1000m] sk 3 30T
A7 oA 2U3F 5
(2) &892 Watman paper® #43to] filteringdt
(3) Watman paper®2 A< FEENS 40CoA rotary evaporator® % %,
HET Bojo EL 60CAA 1M3F 5=
}H) EtOH 30/%%%
(1) da" 1x $9 98 200gS 30%0182(V/V)el 1000ml 3 &, 30T
XJ‘%"HH%W]OHH 2943 F=
(2) &892 Watman paper@ 7Ftslo filtering$h
(3) Watman paper® 7|& F=8&& 40T rotary evaporator® &= %,
HAZ Fojo] B 60ToAA 1A 5=
) FFE=
FEE A A dx $9E SHRTA P FHAA == A FHY s
RNo-F UE $HE FTHTA A=A 24417 swellingAlzl ¥ wA 7|2 Zo}
A ARE3E
(1) A" Ax 9 95 200gS 204 S/ 1500mlol g3 ste] 2427 &
ok EEE
(2) 24X 33 5, WA 7|2 233t Zols=
(3) IA7IZ2 22 &9 40mesh(425um) HH=Z A FE2HS A5
(4) F=4e AT 7IE 1500g00A] 1583 Ay & deds AT
(5) A5 A4S Watman paper® thA] Aeja] @o] RHES 778
(6) A8 FEEHS 40TColA rotary evaporator® 3 5, HF 7ol B2
60CAA 1A+ 5=
2) FE= U9 2 7&
Table 25. 9 F=&9 §vd & &
D = TN T = FEE
200g EtOH 70% (V/V) 1000ml 81.23g 40.6%
200g EtOH 30% (V/V) 1000ml 84 .8g 42.4%
200g =TT 1500ml 83.65¢g 41.8%
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4. FZH Scale-up (1)
ATZ W 99 T0%019e FER gHAMALY $HS 8 E ARAN F
=3 RS N o JAHH o R & FA AEHA= MEY 4ES F7HAA HU
st A =AY fARS 2] tiEAAMA AES FES S
A5EZI 99 F PE BE AAEARE thdz 22 2 ¥4 #9d & (FHas
of 9o, HEFE T0%TFAHAFEER scale-up s on, 7 J50 AFHIL
NE AT TF.
. ATE 2EEY A= Py
) A7 10%+4 &5 Ax W of
Table 26. Z2FF 710% FAFEEY Ax TAE
(3)71%5 /A EA
(1) A=3A (2) 33, A%, AFF3TE = (4) & (%)
ﬁJ%E‘iﬂ'(mg/L)
Canavalia gladiata DC 100kg
|
2w Knife hammer mill &3}7](20mm E}-& 3 F2H)E o] &
- o] 10mm o3tz Z:-4
!
R A& oiv] 3w A5 30045 , 2473 (2,50 #
] 5 2 &) -> Colloid mill& 23] U]-Eriﬂ
|
%% Mg 840 £, 27°30C, 467 w2 E]I:?)SZT%
|
A e 12} dI%FE (3,800rpm), 23 232 (7,800rpm) A4 .
2 of 3} 2], 1lum cartridge ZE o 7} At 1,080 £
|
40T, 559 6okg TAAZ, Ak 40T 1243 Al
U 5 4, 16X 53 Ax, A6k 40TeolstolA 3¢ T& 9.8%,
Az
!
[ =3 ]
!
EE
2) A7 0%+ F=5 Ax A9
7H 98 22 - A5F 100kg(H]F 0.625)< Knife hammer mill #217](20mm
Elgd F2)E o] 83t 10mm ©lstzZ w4 (M]3 0.55)

Fig. 57 79(‘:3'—-4

=

- 117 -



) W& (Swelling) @ 9% divl 3uje] A5 30045 FYstel 2443 FA
Swelling(2.54] &)

o) v - BEE 287 AFFS Colloid mill &2 23] vl -) F= Ax

Fig. 59. 2732 v

Z ¢ o2m bzl WEH AFF 405kegd 96% WEFH 8404 (HF

) F iz
70.4%EtOH(F%) 1,1452¢, d=tiv] 11.49)& T F H= 27~307T, 464]
7F ol
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Fig. 60. &F+F9 F=

uh) FAREE] 0 wgk FEH (NS oF 20% (v/v)) - HIZFE(3,800rpm) 1A+ ¥4
g - &g ZAF 148.8kg(Fy ¢F 3004) + 1A EA($HE, HA6 &
1

3~2.0%(v/v)) -) LI (7.800rpm) 27 AR ) 23 Bl (n] Ao
AN ZAABE 0.1~0.2%(v/v))

e

Fig. 61. %3 FZoe] 1A} 2ol

vh) o3k 1 23k BEEld -) Iym cartridge ZEl o3} -) o3}e 10804 (A M)
A EE o ojndl s AL 40T A T AAesEE)9 awtsE7)E o] 45}

T

-> 100Mesh screen Pass -) &% 66kg * 14.9 Bx(B2¥ % 9.8kg, T&
9.8%)

o) FAAZX XA Trays 80%EtOH(TE&F4) o2 spray &% $ A¥-S 4

H Y 5stH F5AS Trayel & - A9 40T 12412 A5 52 -) 1641 &
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3t Ax ) Adk 40TolgtellA 3L HAx -) AxE 9.4keg + Ax EF(FM?)
4.3kg = 13.7kg

) AxE 7B 0 Adx= 9.4kg ) Ilmm B3 FE Pin-mill #3 -) Al=9 &3

23 E7F ) 24 E7F dx= 8.15kg + w3l= 0.47kg + 3 4 37
0.47kg = 9.09kg

8. 15kg + BAE 0.47kg + 4 529 34 0.47kg
4.3kg = 13.39kg)/(FAHAH + 235 HLEF
dEW) - AT 24, dHkAlT 450cfu/g

3) AFE 10%+4 & F 45525 Ax 49
7h) 22 F&F 1 T10% 74 wNk FF 5 uizbe 124 94w e] 2 AR 148.8kg (F-9]
3002) + A5 1,2007 (2% 3.0%EtOH 1,2547, 9% oiv] 12.54)) ¥4 %
N 18~20T, 2A7F wHt F&
) kARl A aRk =E 9 -) H7hE (3,800rpm) 13 FAEE ) 2] AL T
7] + 22 B (2, AAEE 1.0~6.0%(v/v)) - &dakebk(7,800rpm) 2
A 9AEE - 23 BN (e )

T
> gsteby 23 2ol
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h
2h)

H})

AR

I~

~
N
- .
\./]j_l_,

)

h

2h)

o)

Fig. 63. 2% 70% 57

oJu} : 2z Bl =) 1um cartridge ZE o3 -)
TE g s A 50T AH F AAETSTEY) 2l
-> 100Mesh screen Pass &7} -) Direct 7] -) &= 76.2kg * 18.9 Bx(B
1PFF 14.4kg, T& 14.4%)

A2 Trays 80%EtOH(HEFTH) S 2 spray A5 & AdES 4
FE5AS Trayol 5 -) AW 40T 641 A& 524 -) 16A17F 53}
40ColstollA 3Y Ax -) 1xE 13.3kg

DA FE 1xE 13.3kg ) 1mm BFE#E A2 Pin-mill 4 -
AxE 12.95kg + 4 72<¢ 314 0.15kg = 13.1kg

1% 5 12.95kg + &4 =249 314 0.15kg = 13.1kg)/(FA A

oft
o FN
R
2 O

2 0NN o Y o
i
i
2

8ok oM A Y oo R
o
™
£
r\l

>
>
oft

ot

H & rp

ste] Pin—mill& o] &3+
) A5E Wrhsel 3

[y e
Uy

Lo
ot

o

H7F E7FsFe] Knife hammer mills
, A3 A7l & colloid mill MIEZ 23]

ol
-

ooy o ¢ K
i:)

o o o
_OL

f

H & 20%(V/V)4 T0%EtOH(EEFA) wrFZ R A HALE FE 6]
3] 3,800rpm A% J“l-ﬂ*ﬂ]ﬂ(‘ﬂ]ﬂﬂ) -7 800rp AEAAFg 7] (Latehd)
2 24 AR Yste] Zr7d = HASAT B2 1.5ml * 13,000rpm +2]
A A, 71 ARRlell A o o] 1 F M) &) 0 ~0.2%(v/v) S
T0%EtOH(EEFA) FF ALY A ugh 2542 4389 1m cartridge
e oo oA HAHo ] FTt 7}(%’33 T, AHNE
1.0%(v/v) eluhsta 1 FFdol= ZAAAN S Eo] AHEL FE7F =obA
100Mesh screen Pass?} &71&.

BT FEES sAUAZ xEY AU d5EAR 10%TAAFEES 524
Z A oF 32 ErE HeE a2 HAFEE2] Pin-mill #37F E715 S ¥yl o}
HE} Tray vteol] B4 Ax=o] AAAHE (AW 2% 40 Coﬂ °]3

FU-[E _I:,
9

1=

O_u
N
N
f
N
2 |
O
r

S

ol

o

E
>

l—ﬂ

ﬂi

X

2

)

2

X

S

§9
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el

o

1)
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i)

ox ol
Ot
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4. %9 2229 Az P
D) 49 10%F4 3 A% P
Table 27. 253 710% FTAHAF=EY AXx T8
- OEEIEERE: D
1) Az 2) 3, A%, JEHE _
(1) A=24 ) SR, A, AeEis 32 3} (me/L) 58(%)

Arctium lappa L 100kg
!

e o i%li :
L 13 Z%: 19~38C, 2443, 2% F%: T
= 597 ¢, 23}
23~39C, 2443
584 ¢
!
40°C, &% 223.6kg T8 44.5%
!
Auk =361 10413 A REZ, 1643 w3 71
FAAZ £ S8 39.4%
AWt 40Ce]3tell A 3Y Az
!
%
!

2) %9 10%T4 FE& Ax A4
7H 9E FE AE 0 99 AF Slice(FA ~5mm * A7 ~30mm) 100kgS

A~Bkg/ANAWFEE * JAFZE 21 FE42E T 1m 8 F=7]d 7002 F

=KGe @A FA (s 0.179)

W) 123 & 0 FELAE Y
740 ¢ (Y=tiH
597¢ w¢
22t = 1 1A FE= AP+ T
T MR 23~39C, 24X3F =8 F= ) F=F oY 5847

o) A 13 + 2% T0% 7 FEN ) Thum -) 1ym cartridge ¥ HE o7} -)
oAl 1,181¢ (A4AM)

2} F5 A AE AL 40T 2A F A EF7E ol &t w5 )
screen Pass -) 59 223.6kg * 19.

9 3
nh) FAAZ  AZAY Trays SOBEtOH(ZEF4) O =2 spray &
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HY-sst F5dE Trayel & —> AR -36T 1041 AlE 54 -) 16AI%F <
s Az -) Ak 40ColstellA 3Y Ax -) AXE 39.4kg(F& 39.4%)

vl AxE B4 0 A4FE 39.4kg -) 1mm €3 &2 Pin—mill &4 -) &4 dx
& 38.6kg + &4 2% 3+ 0.5kg = 39.1kg

A EF  #1/2-% AxE 20.0kg/(FJAIMAG + 25 ¥dEF) + #2/2-(F3
AxE 18.6kg + w3 2 &4 0.5kg = 19.1kg)/ (FAHAA + 27 v
B5)

oh) wdlE MAE AP (Hx AE5W) @ T 54, duAler 260cfu/g

3) +%9 70/ Xé FE F ATFFEES Ax AH
7 3x% FEF 1 59 10% T8 =% F=F AL 4+ T 4004 (HF 18.4%EtOH oF

. ]
543 ¢, OJE ] 5.48)) F4 = A2 21~267T, 2A7F £3F =5 -) F5 o9
) o3 32 A = ) T5um ) 1um cartridge ¥ A& o] 3} -) o]}l 355

) 5 Ay AL 40T 24A F AdeSE=T
-> 100Mesh screen Pass -) =9 49.0kg *
8.6%)

) FAAZ  1AEXAI Trays S0BEtOH(HAEFTH) = spray 4% T ANES 4

H FEAS Trayol 5 -) A8k -36C 8AIZ A& 52 -) 16213 538}

AR 40° o]é}oﬂﬂ 39 Ax -) AXE T.4kg(F& 7.4%)

nh) AzE B 0 AFE 7.4kg - 1mm EFEH ZF Pin-mill 24 -) 24 Ax%
6.9kg + &4l =44 34 0.18kg = 7.08ke

uh) 24 (B3 AFE 6.9kg + 3 52 35 0.18kg = 7.08kg)/ (21X

a

4) Fa Ave
b FE ALY BAE 27w Fksk AR Fus 1/28 ad
b = Ad olzd] o FAFL 1 HEol

Mo Thum -) 1um cartridge ZE
_]

T
. .
screen Pass7t &9, 4 FE5592 dubo] Arstar AsFo| =k

%)
) A FEES AT G 10% T4 FE==S 20 B8 oF b
B&

F&9 9 Scale-up (2)

12} Scale-upl.2 F=3F FE=E0°] 7] By A &
= o
=

ogel mek AR AZAAT Agstel FEES W A2, FF L FAAD
@ AR Fulste] Az S F B PANA FE AXFAYE FEES
WE gt o7 Wel vlE AxFAL dFFEo] Fed nAK AxFHOR
=A% 243,



Table 28. ZFF9] #Alx34 W3}
453
AGABAYAEA
W3 e J 2GR E
12!
LEZESH Knife hammer mill | &7}5 2=
v
| B& [A5E9, 2447 [ AFEY, 2447 [ AFEY, 24407
\Y
| ) [Colloid mill W& [ 2844, V&4 sl de Hefols |
v
| *% [ 4647 w33 [ 4843 w3 % [ 4847 +% |
v
HFF= Al
1%} 3,800 rpm 7800 rpm E7}%
ZrALRE i 7.800 rpm
22} 7,800 rpm oo T REE] 7t
Aofupmz wby A2
v
| o 3} | | | |
v
| x= [40C | [ 70Col3 5% \
v CEEE I, CEECE o,
| szga=z | | | |
v
AZE &4
HAZTE 9.8% 5.1% 10.2%*
AR FE
Table 29. $9¢ Ax¥4 W}
93
Bl 22 3t AFAEAEITAH
13} 24X3H(33-35C)
. 12} 24417+(19~38) f o 717 12 24N 7H(3)
T= T =
271 2447H(23~39C) 27}b: 244)7F
' ] 22} 24X 7F i ]
v
| o 3} | | | |
\ 55 (40T [40C ol3 5% [ 70°Cel8} 5% \
v A%HH F7t AHH F7t
R | | Brix 14 o]at=2 34 |
v
AZE &4
AE5¢ 39.4% 42.64% 37.5%"
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1o| i ) &) @H N o]o_M ﬂ_/l
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-

THo
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Table 32.

A AF

~ .
T
=5 F
— =Xz 2 -
By £ mﬁw_ 2 X @
_z_.E _~ — < o#ul_l
i+ 9 m ) %W
_ vl ou °
a 4 £ ﬂom_m ﬁ@ T %k
P~ lw =~ ur W | <
To * % o N OB mm‘,..ﬁwu
O
o \Y) HﬂoT%mp ﬂrw
Mtwmo] ,,.mO
0 B | AW o
oo o P o
T O oE | T ok
T R A o B
o
™ b
-
; o o &
ali A il M%%
_z_.E HT_ " E.E
i L oz B
! o 0
RN M
=) 4 AT - N
c3 N eﬁ
e =T =0 ~ 0
i_m 'S ﬂWri Fomom
e v | WY o Ik M=
X N
= O moH T
- g oR
K X |oK )
K ™5 K} OB
Bom B[R] 4w

Z7] pilot / Z=¥H: YC-EC-50"2 / AlZAF: YENCHEN (tvh)

o]
=
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3) THFEE
7} Input @ AZ2$Y 4.5 kg
W) F& 01, 23 &, 25~35TC
(1) 1x5= © dEYH] 7.385(w/w) 70% F74(33 kg) FA
E 2
5

— HZ

~ v 6.4ui(w/w) 70% F74(29 kg) A
HE (5
2}) = 0 70T, 1,200 rpm

(1) 1x5F=H == : 6.04 kg(19.1brix /AXZ7AZ:17.5%) - brix 71=5¢&:

25.6%
(2) 23529 =% © 3.28 kg(18.9brix/AZXFHF:17.5%) - brix 71+5&:
13.8%
1) s & ZE (55 um)
Hh) s Z24x 0 123+23 w59 &F F AAFE A5t brixs 14.5 birx® 2 A
gt
A4
— 5 A 45 He @] #AGAoY & 40%UE 451
— o] Wolx T & HA &
— FD 9AAZFe A% B2z 20brix otz @3y A5 7
T OE w59 AF Hlste] 40| # HA &
¥ AT+ e 1 37.5% (input : 4.5 kg | final product : 1.76 kg)

D QA 22kg, 24hr (Y AFF A 21.16kge® S4H)

Rin

s

= dEYY 10 (w/w) 70% +4 A, 48hr, 22~30T

= 1 4.06 kg(21.0brix /Ax73:23.9%) - brix 7l&F&: 10.7%
20

, 707,

% FFTE 0 10.2% (input : 8 kg | final product : 0.821 kg)

O F B AXEIA

D AT A2 FArd A

2) A8
7h FE7] @5FE7)/ 2299 YC-EC-1250/ AZA: YENCHEN (thh)
W) HE7] f9aeteis=y)/ wdd: CEP-20S/ A %A OKAWARA(Y )
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3) AFETFEE

7F) Input @ 2F+F 105 kg

) W& AFF 106kg+ 74 300kg 3| ddd —
0] 2~277kg/3 A14=113kg(2.0brix)

=
) FE(FA): 26.3~30C/ 48213 HA/ T4 70% (=08 1085/ 1,053L)
) F= F ZH (50 um)
mh) 5 70T ©]3), 1,200rpm (A ES715 B4HoR2 45~55TdA 24))
5Tkg(19.6brix /AZ7%:19.9%) - brix 7|+=F&: 10.6%
vh) 55 $ ZE (55 um)
A FAAE

¥ AZF4E 1 10.3% (input : 105 kg | final product : 10.9 kg), #A

4) $PFE==
sAAE Aol urx] gkol EF A A AxE AYsila. s240x7] &2
SHAZE 2ol AN F AdRE H 7|57 ﬂﬂ%oﬂ et o] oA o
7}) Input @ AZF$4 100 kg
W) F& 11, 23 &, 256~35TC
) F= F ZH(55 um)
) H= : 70Col3F, 1,200 rpm, = % ZE(55 um)
mh) 84 : 20kg*16 + 13.6kg = 333.6kg(16.0brix) - brix 7]55&: 53.3%
vh) sAAZE (Yalbte] Q)

g}, AHXdE 99 13, 27 FE AFZH L

o] = ol i i L R L
O 2Y(HE) X 2 == pilot S
e L1 NS —5E)
RIS R ol T T i Al
e = Tl e - =
B i W o B & F B #
Ll ey SE T *r#.;ﬁ =n | B3 ';:;,' = i
R (S i B b = L
2
i = 3 2H
ES T
e 1200 :
a4 m
1 A | 0
’ P T P
4 1 3N | ¥ N
z 1 | Al .74
=i
i |
-\.':'L- o1 - !
= T ] [ | Wi
i F A | & =T
1 1 - ar i b
] 4 4 5 »
i I
] & o - aa
5 A BHAE o

Fig. 65. 12 % (1kg) *dW&HES AAnts
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O SRS (HE) X 2 == pilot

o)
T z s
by ok | B ped o Tl o
. ik N SR T
X = : —_ S\ \O | | o | —~
; =3 gl 2ElE] ¥ DTN
: P F o o= ks = T % NEE
op = < N o ISR R NG
A o o=~ 32 W © N ol | o
NI - 3 + ™~ < N — o
= L 2 - = = _ZT.: C,._ 0ox vAL A_I ©
x.,... I..ll. = & 7 [ _ZT Orﬂ e [— A—l A;- oﬁE
. - : : AR N O 0| gy
L : : = % - %E L © np) _Lﬂ N [N -
W - gk TR A 2 R ) = o B- -~
H i - "EE | ARRE [ ATEF =< - N - oy w._*o Wo % Y EIS of |0 W
Y - T (L I e PN NN 2o |oF NE
! oo IR mh o N o5 Wk =
o ofn o N oR z
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ad 3 1 ESH| 3 . ~ ow =" 3 N AN RN NE
g 2 oD N .m_ﬂ go N ﬁ; io o| X[l | ™ X ,WE
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4 A < 5 T 3 N S S
a N o] _ZT,c s o gl 6 S h L =
S ;| ¢ : N ol ~ < | = . o ~ |4k N T
= . o .4 _ZT - X_._._ ~ X .Z.._ X
e o AR S R oo i @ X
w 1 e R E B R K 0 W = 2 o MW & W A o @H «© B
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“ 5 5 a © ‘_Lly _ Z..f O ‘mw\b ,WO o
| IR R u}oﬂmﬁ e - ToE o W R
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i - : BOE AR & glale R =
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.M ZT_%E%E MITT of ™ ﬂﬂ%%%% Ao
- - Ty o= B 9 —~ T Tlw|o || ®|" |
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i [ 2| 2 &} R o | o Clled ol ol e
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6. F Ad4d 459 3

5 © le] =] [SEPSIR=4] H = 35lo]lg o] 3§ = Al
7h AR 5o A, 9 A, e o FE ERls] sls AT
[} = =] =& o] o O o 3Flols
Aol ot HF EA] Faldol s AT
- O
D gt o 24
=0 - H =
2) 3 —;t CEHE
55 A o = =] ol 5 r - &S9O 3 S & 3
U Ags 7bedE AES Skl e 29 AR e dEfeS 283 AFE 7t
H 3lo o)
a D20IBIAZET & Al D2016042388 &
244 A A AAAHA
N e } Sz ‘ ga2 | sremeires ‘ b pl |
AW | (T AU | ()
sesl | F o4 S8 47 s g w sigtel | F 4 |9 €2 038 A0 w
TENELE] T EEL
e | T e AEEE | Lo £ [ #+dgs [wi6van
ghAEy |daad | FAudras [reosoime FARsIRA | ARB | #adsds | mosoizme
e e o 3 e L kil 2 DR Akt del AFAA Ao Ase G ey ey & Ayd-d W 8
AR B3t | AERA AdeE s B
ngEE [+ [ Hm A% (Kcal/100) 39 08fcal /1005 (=
sheshE(n) 34.63% BotE
ELTL B )] 39.21% e
F X HE) 7.08% LEET
8 11,37% al el
sle(m) 7,758 EET]
I - (ag/ 100g) 24, 2heg/ 1008 CEL!
med o 45 069 58 169
#3715 4% AT UG eI N EAT AR
CDEFTTIC NN LE SEATASERE hip, e ek 2 b AR A E S F o QRN BRI hiep e dheire b ¥ 8 etk 1031 H-0400- |
. > = = I 0, = ==Xl
Fig. 67. 273 710% T4F=E°] g« Fig. 68. 25FF 710% THF==9]
5 o, B
AERCEE QAL HHA
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D2016042
W D206042380 & AAA A o OIAEN0Z & A4 A4
LEL] ST | Pkt | ELL) ARSI RE I Firie ) ‘
Yty | (Pectu s AW |
gl | # & |4 AR 2w el o Afd [ 7 £ | 2% 467 248 ddAw
EEHEEE] RN EXT
AZHE Lot #:1 [ #5uuy [206-0120 FETT I R [ #raee  [meors
EEEEENE T | T FIT P FTTs I
Assl 4o AT GAARE AAE €43 adn d8d & Ay Y ¥ N Ak F QFAH FASNE B cHRR PEUT) IR LN ]
AU a% LT L L] | T an Aaga|
BHC (/) 0 Vi [arez [#% Had |
007 (/) ar s
Aldrint=g/ke) [TTS i
Die|drintme/ka) L 513 78
Endr fn{ mg/kg? s “rish
WEd 54 1Y o 5 4

g#F7leHFEATL
=,

g7 q9Fd T4

| (BRATE NEUE PU ERT LA bt/ e b 88 YR

Fig. 69. &4F3F 710% TAF==9 Fig. 70. ¥
Aok A

¥ 10% +4

AL

A

| D201604ZIGR &

HAA4HA

Wi | semagese [ P |
EETH TIPS
g8 [ # & [ 28 3dF 2AF A M
FEREEL]
HEdz Lot #:2 [ #radd [a-0e-m
dasEzs | Azs | #dasds |
szt S8 ETdd FAaANG e o) U HMEAY YA Y 6N
b A g A% Aagd
¥ #Hcal /1005) 363, 04Kea /100y ot
wEEN) 55,948 ol l
29949 14.07% 4&9
ZA s 3.00% EEE]
TR 7.37 ojxjgt
s #is 5.62% EEL]
hE B e/ 1002) 117 07/ 1008 EEL]
" R il

LI

ey 59 29

BHESNEITHEE R4 03710 48078 b v ihsi ool HillolY

Fig. 71. %9 710% F85F==
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4 D2016042398 & % i\]- ’ﬁ Zi A_] Al D0I604ZL0L & %1 }‘]_ A A A‘T
ay | suimsdase ! b ‘ wiy | ramraes I Pa i T
UAY [{F s A | (Frmie s
dziel [ 3+ [52% 345 228 g w ssigl [F 4 3% Wi 24w 4w
EENEETE] 49 | 444
AEIE Lot a2 [ A@rdgd [wieorm AEEE Lot #2 [ #sauy  [206-01-28
ANy [A8E | #Adsds | ozomeoizmg FREEEEIEES | dA#sdzs [poisoaza01
Askr 92 ST FA0 A8 A e Ban FNEE £ A d ¢ g A7 4o AT A AAAG Bohe oES Bavid dergd 2 A Y 3 2
Aegs s AR Aues st AN
BICCng/kep) TS ey Diaiinon(na/ke) P uee
DDT (gl FHE e BT me/ kgt ) #4% HEs
Mdrintag/ke) Bas e Dicofol (mg/ka) & Has
Divldrin(mg/ke) dE Wroha Dichlorvosima/ke) BHE e
Endr in{mg/ke) TR totar saluthion(mg/kg) #d@ Her
Methomy | (ma/kg) g sl4le|
Methoxy Fenor ide(me/ke) #ig ajde)
Methidathion(me/ka) L Aes
Boscal id{mg/kg) EE o] v}
BC(m/ke ) L Hes
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Table 42. 22 YA E 9 FZE9] Isochlorogenic acid A &3
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12. HF 249 H7tE §

e
r O
>
oX,
S
e
oX,
Y,

S
>

7t. SD ratdll AFITFESETHLE (AFTFEEFIFESE=1:1499 7d HEF
o S4AE

7h AFFFEETEEE 200, 400 mg/kg FoATAA o] tdls B =45 AS.
W) AFEFEE55SE 200, 400 mg/kg FATANA AY FE SIS,
oh AEFFEESEIE 200, 400 mg/kg Tl AR FAMA FA 0
o, 3¢, 2 7Y 59 AT HglE BEAS Ay A FA & AFITFEESE
e FoATE BT vt AFTHErt gl (Fig. 75), FA7MA 24 0
d, Fol 3 3Y, 2 7oA ATy 4 AFTFEETEEE FoT 1
o] ol ARl AT Hste] Afol= YERA] RSkt T8 Aol dHF AolaEs
Hal BAE Ans ATTFEESRER] 200, 400 me/ked) AZ2H avs}
YERE A TE fo] Al Zfol= $AATE (Table 47, Fig. 75).
0 —B8— EDrat Nr (MEF)
H ] —— =E2.00(14) 200me ke (MF)
20 seemes BEED0N14) 400me ke (M-F)
@ 230
& 270
i 260 A
=
=250 A
240 4
230
20
210

3 7
Age of the days
Fig. 75. AF3FEESH5TE Fod 93 SD ratd AlF
- AFFFEESESE 200 mg/kg, 400 mg/kg
F 3 rats + female 3 rats

=

E

3

Table 47. 60% A" A2E 793 4120 SD rate] Fast AFTFEE255TE 200,
400 mg/kg AF kel Hol HAZF, wFA, HolEE& v

Foodumkes || Body weght pia || Food elicieacy
s (g'day) (g/day) ratio (FER, %)
SD-rat Nr (M~+F) 13.29 1210717 5434576
XES 2 221 (14) 200 mg kg (M-F) 14.13 682+116 1094786
HEEFHE( 4}_mm—gkg (M=F) 1341 6591148 325+119
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hnj ) wa

SD rat9] o] &

232 200 mg/kg, 400 mg/kg

St
: male 3 rats + female 3 rats

FEETHES=E Fold ¥

=
[e)

Z}
=,

Fig. 76.

o
= O

e -
TT=

j
- A

- M+F

1r;

B

FEZESEIE 200, 400 mg/kg T}

= I
2

7}

W) %

44/

|

ﬁo

el

puze]

Hr

¢l AST, ALT, (Fig. 77) 181

PaRis

0

A

= 200, 400

creatinine (Fig. 78)&

n}71¢l total IgE

VA
It

gt (Fig. 79).

mAST BALT

IS o P 1Y R Y

F SD ratollA @5 ASTeF ALT

k9
T

5 200 mg/kg, 400 mg/kgidFA ol <]

level?] W3}
-M+F

 male 3 rats + female 3 rats

- Aspartate aminotransferase (AST) and alanine aminotransferase (ALT)

- Values are expressed as means + S.E
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mg kg

eng leg (A0

% creatinine level W3}

€

o 9

+ SD rat

3|
T

FEasuad= A 9

200 meg/kg, 400 mg/kg

: male 3 rats + female 3 rats

- M+F

Values are expressed as means * S.E

SEFEBEEERS

A= total IgE level W3}

FEES5EEE 200 meg/kg, 400 mg/kg
 male 3 rats + female 3 rats

&
=

SD rat9]

ki3

=
&

- A%
- M+F

- Values are expressed as means + S.E

4 A8 248

1},

foF

il

400 mg/kg TS A

wK

ATt whEkA

A
or

o -
= 2

13
=]

&l

400 mg/kgn| 9H7bA] ¢k

A= ¥e)
=
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Al 6 & In vitro 2 In vivo 39353A &% H7}

=

1. 4735228 2 995289 U932 &% A3

A

7. In vitro (MEF01$) AFTH $9 F3E27H w75 32 2497}

AEFERAW264.75 ¥ £¢ BV2, HEK293, MC38JelA LPS A& ¥, AF3F

W99 2R GuE 24 2 W9FA ARG,

1) AZ2F(RAW264.7, BV2, HEK293, MC38)& ¢ &% AFFT 2 ¢4 F=&

o =4 %7t % A4 A FE A

) ATE D 9 222 HFAS Be] A8 F A AEF

H| 323k BV2, HEK293, MC38 59 AlxE gratal Ao o]§317] fla] o

j=4 =
A o g WP sho] AN F, I AT FEEE AL F A4TF
WS FEEO S4L At A4 NP FES FHstuA &

£
=
£
-
=
0
w
@

Cefl viability (% of conp
]
n
— -
I
<
I
ity

BvV2 HEK293

T A ] EEE T e

Fig. 80. bt AxXLFolA #Fg FE229 54 Ald

W) At 2Fg B Y FaEe (3T 7 FeE, AT 30% 74 FEE F
0% 78 FEE 9 F FEE. Y 30% 74 FEE, Y 0% 74
FEw)Ee 47 1IX PBSOl 10mg/mle] =2 o] FHlsto], RAW264.7 cell
2 ooje] 7FA] AlaEe] Zbzb 10, 50, 100, 200, 400 png/mle] FX=2 A 96A1t

= 1
2o MTT assayE F83le] U2 FxE Ei=Z ECH0 3= &3 (Fig. 80,
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RAW264.7

B2
| | | I ‘ | I ‘ I ‘ | ‘ | ‘l | E
HERE . I NN !

Fig. 81. t}st Al ZFolA

Calf viabliity {'% of conj

Call wiablifty (% of conj

ﬂﬂ o N
o

in vitro

Aekelth (Fie.

ol A o

(Fig. 82). RAW264.7 celld] Z+%F
M Bl S 3sle] 96well plateol

reagents Eg3slo] 3
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FEEd WE ROS A=
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2 ARk 5 24 A3t
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Y. In vivo vk 22& 5% FFF FEE9 2T HF

~—

2N ZFF FEE (FFE=, 30% FAHAFSE, 10% FAFEE

3be] 4 bzt AT 3vhe, A
q

ol

e = 2 2 2
Z FFEZE T (J1) 39g, AFE 30% A FEE T+ (J2) 39y, BA5F
0% +4 F=&54 (J3) 3vtg)E g9 27102 JdFA97 wjd 200mg/kge =

71 vk 55A 2 7€l A7) (thymus, spleen, lymph node, heart %) ¢ ¥
A Wstel FE) Wzt #FS B AFF FEE 549 5 E9.

AFF TF=E (J1), 30% FAHAF== (J2), 10% F4F== (J3)S 859

C57/BL6 k220 453t v 200mg/kg o 5= A5 Foig FHol vb¢

25 3|A35te] A7) (kidney, heart, lung, stomach MLN, LN, thymus,

liver, spleen, small intestine, large intestine)& &3 & zZzF A 2
o=

Aolg FAste] AFF FEEE A AL gle A4S At (Fig. 84).

Fig. 84. Z%F F&& A7 FoA vb29 F8 37 74 3 & 2o
W) whgs welea 2% @elold WBC 4 2 @HolA [gA A ol
(1) wh$-22 wRo] X #28 dolo]A] WBCS) +2 counthi, wh$-29] &

531e] 96welloll ZHEH 3 & [gA A9 HRP congugated &A1 wh
ELISA reader 717|% =743t
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Fig. 85. 2+ FE= 47 7o ZdolA WBC & % IgA 8%

= F=T AolA MG} Ao A IgA S a3 %
e A7 FoIRt v el Aeolrt gldnt (Fig. 85).

) PEC(HZAHZAE)ANAM B cellel 24 3 4 WS &lstr] 913 FACS &4

ATF 2B AT Fold phs wdeld PEC (B4
B220 (B cell marker)®} CD69 (activation marker) A= J4 A

flow cytometry® #A43tAt. 1 A3 ZFF 70% T+
ToF Aol TIF Hode AE FJAsSA T (Fig. 86).

PEC
Control T+ EXEE WhFHFEE TIWTHTEE
|‘; 861 | 11 % 8.56 ] ‘ | 15.3
il g | e |
GRIE S 4 SR o s
o= 10° 10* g 10" 10° 10* 10

Fig. 86. &% F=& 47 Fo EddA e PEC(HEAHEAE)Y B cell M3}
2}) zF "9 7] (MLN, Spleen, LN) 94 AxXE Egsle] FACS &4
(1) vpg-2=oA B3k 7 HYgr|e] Al¥o|x T cell, B cell, NK cell,
k8

S WskE S g8 dzte wAs s

S A F FAE Z2471(FACS)E S8 24

macrophage 5 AlX¢] g4
MEZHA EAE i3 FA =

(Fig. 87, 88, 89).
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Fig. 88. #+F
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ot 34.4 §f e 334 &F° 35.6 356
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_cpa -
=S S
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> 200 229 581
B 3 i i
@ = =11 _
§ = 216 = ] i 24.8 205
o 10°10" 10° 10° 10* 10*
} © 2 ] ]
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] = E}? o b
= 072 B 069 2 054 2 0.82

107 10° 10° 10

10° 10" 10- 10° 10°

10° 10" 16- 10° 10°
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2 2 E z
S & 3 451 2
2 &) ® H
ge 2] : 2
o g - & 2632
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Control NTFHE=2 TO%TEHEEE
= 101 = 8.65 =126
] P i (=] e
Blatd 8 &

® Sl § E ot

o:F | % |13 14.7 B IAED 164 2
10° 10" 10° 10° 10* 10 10°10° 10°
cD4

I © = 2 =]
2 264 = 278 © 295 %
= & = =
E 121 PR S o, 21O 1|5, 5
10° 165107 107 10° 10° 10°10710° 107 10*
cD4
5 106 % 099 % 1.04 & 1.33
= 1 =] =S
§ = PR E . E]
oF ¥ o7 833 =M % g2 B 1.7
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) 274 = 206 © 251 348
% %] 2 %)

o= =] 5 2

a8 1 =1 z *

o EBl_F 63.4 = S 600 63.2 &) "ot |66.9
10° 10" 10° 10° 10° 10° 10" 10° 107 10°* 10 107 10" 10° 10° 10°*
CD11b* F4/80*

= = = =] S Ky A S
FE=E AT 7o 2o 22 spleencl A W Axe] &
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Wl 7] 2l Spleend A A¥E AFE (apoptosis) W3 @&

-
=

Control T+ FEE W%FEFEE  T0%THEEE
2255 2272 £30.0 2336
> = A ® " =
1 o ] NS
o Sk 2 ol =3 0 s Shiged | §
3] .‘ig 3 t 333 Efﬁﬁ ¥ 39.9 Ekﬁ * 369 Y b gfu.a
10° 107 10% 10° 10° 167 10" 10° 10° 10 10° 10" 107 10° 10* 10° 10" 107 107
_ Cp4 = B > -
e = = =1
) 6.40 o 5.88 o 6.57 & 6.93
=) =] X o ot =33
4 sla] ;}- ki |- sk
Bl 272 21| § |345 2 i 309 2%
0 100 1 10t 105107 10° 10" 10* 000 10 10 10t W T
CcD4
& = = =
-‘gl 3.03 = 233 3 337 = 4.02
o] &3 3 e ! 2 2]
2= e | > 2 5 2 1. &
Sizﬁ LAPY e[ _*—255 S| ¥ 252 B[P | ?—29.7
107 10" 107 10° 10° m \0 107 10° 10* 107 10" 107 10° 10* Tt w?
cDs >
& s =] =
z 0.63 = 0.46 = 061 = 0.77
& B B &l
3 2k = =
e, 063 =7 0.64 BV 077 & _lo7e
10710" 10- 10% 10* 107 10" 10- 10" 10* 107107 10=10° 10" 10" 10*
NK1.1
-] =] = =
2 3B65L 389 & 376 % 50.0
e = ] =
§ £ 2 B - 2t
ozl 8 576 5] Pl |470 8] NSRS |s2.2 5] TR 40.3
105107 10° 10° 10° 10° 10" 10° 10° 10¢ 165 10' 10° 10° 10° 10° m w 107 10
CD11b* F4/80*
L 89, AFE FEE AT Fol Bl ZElg LNolA W Alxe] &4 gl

gk mpg- 2o A =8 WA 7]#HQ spleen, LN, MLN
2]3k 5 CD4 (CD4 T cell marker), CD8 (CD8 T cell
(NK cell marker), CD11b+F4/80 (macrophage
AAstA] flow cytometry® A3t 2 Ay} 2H5+F
0% T3 zr% S AFFe w2~ 79 spleen, LN, MLNeIA CD4,
CD8 T cell, macrophage®] ¢ &40l 71 Hold+= As AT F AATH
(Fig. 87, 88, 89).

G204 E7 3 spleen AEZS Anexin V/ Pl & GA3e] AlFE9 apoptosis

 HAE BA71E B8 B4 T0% 74 FEEC /MY we A AMES vy
Control 0%TEHES8  T0%TH SR
E 2 2
B 147 & 201 % 103
] ” E: &
B = ki =
B 6.49 &) W 1g73 B] 7.86
107 10° 1: 1071 10710° 10~ 10 10° 10°10" 10° 10° 10* 10°10" 107 16° 10*
Annexin-V -
Fig. 90. &F3 F=5& 2+ 7o RdoA] 23 spleencl A Al Abd Ws)
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2) 9971#< Spleendl A AEF7]|(cell cycle) W3} #F

7F) vpgo A Bk zF M)l MEE PBSE A& Eta 75% ethanol & 1A
3l & propidium FF Ao g DNAEZ dMste] G1, S, G2/M phase 59| Al
ETFV)E AR
Control W% FH =5 TO% £ =255
7 G1i 8043 % G1: 93.77 % ; 31: 83.50 %
G2: 320 % G2 3.61 %
§303% L 5 280 %

Fig. 91. &5F F&& A4+ Fo] mdoA E 3 spleenclr] AE F7] W3}

) PI ¢ Annexin-VZ @4 3fo] A3 APES #2413 Ao
FEES ATFAS vp-2 oA AXE AFEo] A

(Fig. 91). Wt M EF7]M = 794 U= Aol&

3) RT-PCR< &3 &F+3 =&
FAA, AZ AR R AL

7H) 9<% cytokine & WS AH FHAA, AE AME D NE F7)eF AEHE FHAA 2
5 sHolslr] 98ko] spleencl A Trizol B 40 & RNAS F=3F & o HA}
A4S o] 83 cDNAE AT, F3= FA7E o] &35t FA4H cDNAY &
S A5t 95 cytokine ¥ WY A& FH1AE2 primerE A12F. cDNAE ©]
&3] RT-PCRE B3l 253 F=& Foo 93] Wsd 9<% cytokine 2 ™
o AdE FHAR, AE APE D AXE FU)e dHEE fH1Ax wE " &9l

Con J1 J2 J3 Con 1 J2 J3

Fig. 92. 2% FE= 47 7ol 22A a3 spleend] 4 2@ W3}
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W) #A5E FE2EY AT Fo BdoA FE 3% spleenol A 95 cytokine ¥ WY
#HE FA, AEAPE 92 AE FYo BEE F42 2 WetE RT-PCRE #
Aottt 1 A3 9% cytokine R W ¥ Fxpel Al APE H A|EFT]
AA e} #HHAHE FAAY Tdo] 27T FFE= (J1), 30% TAHAF=E (J2)&
272y 74 T v RGO AFE 0% T4 FEES AT 59T vk
o (J3) A A AL skt (Fig. 92).

4) A5 2 9 FEEY in vitro R in vivo AT ZAH9 99 & 1F

HhHo] B celld CD4 T celle W37t o] Bt Aoltd. Helper T celld
B cell2 A4 WY (Humoral immunity)o] +83 S o] glo] 2F+F
=

S3o] AA4 Aenhs AUy Bdelx] GBS @ ps4gol Hrhu ARH

r

o FFFE 0 Y 2559 T vES in vitro® in vivo FFEAA A

AFF} SYFERY FF B L A v APsel ATF FEES $9 F
=& H&S 111, 1:2, 114, 4:1, 2:1 & AAsI 7P a97F £2 vles &
2993,

7 RAW264.7 celldl 27& 70% +4 F=8< 50ug/ml¥ 100ug/mle] ¥== i1

=3 30%, 10% 74 F=E< oY vlex2 =3 Agst]

ol o%
N
it
i

AEZ $o FEHE £ WSS FAs7] Y8l RAW264.7 AlEFo] ZF
0 ¥ = 143 5, A5t +9
4,102, 101, 201, 41 99 s FEeR 30%. 0% 77
E@stel Aelstn 2443k Fel ROSE 43ttt ROSE 437
1243F el ROSe| A4S 3 A4 4 9= LPS (500ng/ml) & A&l ale
w, LPSell oJs S7He ROS< ol d 10%78 FEES 1:49
&R Egsidle o b Bel fasks AE Fdsidivt (Fig. 93, 94).
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HER:2USTE

s

DCF-DA

WT

MFI
‘ 36.19

DCF-DA

| lz.u

LPS

-

Con HES(T0%)

= S0pg/mi

V-

11 |

o os. | lﬁn_m

HEE: 2 0%
1:4

| 67.32

DCF-DA
Be2: oY 70N
1:4

) 1:2
‘ 8436

b

11 21

71.058 l 67.93

41

1:2 11 21 41
%:' lsu_aa ls&.m 69.78 I I 82,08
%]
Fig. 93. RAW264.7 celldld 2573 1 ¢4 FE2 & A o3 ROS A4F =4
ZES(T0%) = 100pug/mli
%‘ ‘ 41.79 . T7.74 '
o
DCF-DA
LEZ Y TFF
14 1:2 11 21 4:1
§ ‘ I 8810 ' 100.90 ' T8.15 ' 84.75 ' 74.88
DCF-DA - — B :
HER: 2Y30%
1:4 1:2 g | 2:1 ) 41
% 8306 B6.80 85.05 82.05 65.52
DCF-DA
SR SYT0%
1:4 11 21 ) 41
% 49.58 T8.44 B7.93 67.93 56.23
{1 Gl S Sy Wy W
iJCF—DA
Fig. 94. RAW264.7 cellollX #5%3:9%9 Fa2& £F Aol <3 ROS 4 F =4

) RAW264.7 cellel 3}—\:‘0

e

0% +4 =%

0% +48 +=

=
2
| rashs A 8l
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=5 100pg/mle] == 4% 5
S A8 HEE MEs st =3 APsle] E3H &



WT Con EHEZ(T0%) = 100pg’mi

72.34

’ .

Counts
o
@
3
£
=
(=]

RS- 2YT0%
1:4 12

11
59.35 I 6208 I 137.00

1 4:1

| B5.52 l T4.99
138.24 l 120.79

(giml)

Counts

DCF DA

Counts
| -
Il
| i
Lk
3
4

bcroa
YT SEE

191.10

Counts
b— 5
| =
o
@
L g
3
2
L E h

AT 9 0% T8 FEES 114, 1:2, 101, 2:1, 4:19] v &2 EF3}
o] RAW264.7 AlZFo] AZstel NO AQFS st LPSE A sho]
NOMAE =73k31S . 1:49) wlgolA NO 4ol feldom Fashs
A& A (Fig. 96).

EET0%: 2 To%

Released nitric oxide (M)

wT Con 1:0 |1:d I 1:2 1:1 2:1 4:1

LPS (500ng/me)

Fig. 96. RAW264.7 celldlA AFF @ $4 F=& =& Agd g NO A4z 54
b)) AFF 0 Y FEE EFVEY in vitro A7 A3 oo H uF

RAW264.7 cell AEFel 2FF 70%
0% 4 FEa5 o ‘ﬂ]g(l 4 132,
LPS® ROS¢ NO AAdE *
1:4¢] Hle=2 EFs0e o ROSQ‘r NOAA 7ol 7HE ol Hashes ads
Atk w2kA ol F in vivo AN AFT 0% 74 FE=d 97

FA FEES 1149 v &2 £33 v &S AFEEH T
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flow cytometry® &4 Ay 2AF3F 70% T4 FE=94 9
59 1:49 vg= &3 & (JW)AA B celld] ¢ &Aoo 714
7F HojdE AL gt (Fig. 98).

AFg W Y FEES BAFAT v EdoA PEC AEE FE35H
B220 (B cell marker)¥} CD69 (activation marker) A= FF A4 sto]
2 7 =

=

1~kl

2 7z W73 (MLN, Spleen, LN) oA AxZZE Egldlo] FACS &4

(1) vl Egst zZF "HAd7]3e] AlEoA T cell, B cell, NK cell,
macrophage & Axel &4 2 4 WIS &Q1sly] 18] zhzte] viAY) == Al
XA BAE gigk FAE ks T FAE BAY(FACS)E E3 4

(Fig. 99, 100, 101).
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=X T o

MLNE& F&35lo] AXE 83 5 CD4 (CD4 T cell marker), CD8 (CDS8
T cell marker), NK1.1 (NK cell marker), CD11lb (macrophage
marker), CD1lc (dendritic cell marker) IA=Z HF A3t flow
cytometry® A8t Yh. 1 A 2T 0% 78 FEES 9 710% +F
FEE9 1149 &2 TS o+ (JW)olA CD4, CD8 T cell, macrophage,
dendritic cell®] ¢} &Aool F7F Hojdl= AS AT (Fig. 99, 100,
101).

(2) 5T B 9 FFES F7FAT vpgzddA F8 W73 spleen, LN,
=

wl) M 7]l Spleenol A Al3E AME (apoptosis) W3 #Z

(1) 720l £33 spleen AEE Anexin V/ PI 2 @A3e] A X9
EX7E EI) &

@'
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!
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Fig. 102. &7% : 9 F=& (1:

(2) 253 2 9 FEFE ATFo] ZddA Ed spleen AE] Pl
Annexm VE gdAste] Al AlEE 243 daelAs 7oA e Aol =

u/\)\/\q (Flg 102)
vh) W 7] el Spleendl A A EF7](cell cycle) W3} o2+
(1) vp§2ol A 23t z H 7B HEESE PBSE A& 33 75% ethanol & 1L

7)
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o MEF71E HE

Con 4 w JW
400 400 400 4 #0004
|
= 520 TR = 30 wo X A
- = | o J &
A F-) = a8 |
E 240 E 240 4 E 240 E 40 7
H E | ] { =
= 160 = 160 = 180 = 180
& & & a i
80 L1 e L
Y | e | |
o o d 0
o P 40 60 a0 100 120 o 20 &0 A0 BOD 100 130 0 30 40 0 B0 100 170 0 20 48 &0 40 100 120
Chanmels (FL2-A) Channels (FL2-A) Channels (FL2-4) Channais (FL2-A)
WO TAERD %0.GT: B0.6R WGRGY TN WOOGT SEa2
%S 19.00 %5 30.02 %5 ME3 WS 3450
Slz2-M: 543 Sela2-M- 837 RGIM: 600 WGIM: ST
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~F)

AR W 99 FEE ARl RdoA 22F spleendld] FHA BH W
=

Z RT-PCRE #2135ttt Spleendl X @3 AMxE AbdE 2 M F7)¢9F 3

AE FAAE] BAS BASHAT. 9F #A fAA} AL A L A LT
A% AR

=1, s}

?

Al Wl ATHI $YL 47 AFFA whgs B,
g %—%%ﬂ 9 70% F4 238 14 MR
o

cell 2 macrophage, dendritic cell & %O—ﬂ,/‘ﬂifﬂ —’Fgr gA] E’—l IgA, 1gGY
Aol ZFF o] T fFolo HlE] 2FEa S99 1:4 HE TFA 93|
U S7tstsl o, olo g} FFa o TFFAAA ASREES

o S AESA Y. e WM AEFY] st W AEAEe] A &

7o} collagend] HHAAME 2FFS @502 HFHFoqe v} |3}
of 27T 92 EF A3 vl aFoA S e A B 5 Al
metA] 9] Ay HlFo] HS u AFFY $YS 1:4 HER TFEFS 5
S w AGSHNaYst M F Aoz Atsdy.
2}, In vitro (MEFo|&)AA FAFF4 $Jo2HH st SAHALE AE 4

1) ’—‘}’:i 2 SYFEEY FFZTY 9 EFE, Z—H:—%g‘r LG £33 A

# (Arctigenin, Isoorientin, Genistin)9 4 37} € 3R Ay = AA
7F)

)

RAW264.7 cell 2 o8] 7}A] Aol 253 (J) ¥ 9 F=25 (W) 4 2FF
I} 9 = (JW), &4 (H) S 7z+2F 10, 50, 100, 200, 400 pg/ml, A4
19l Arctigenin (Arc)S 0.25, 0.5, 1, 2, 4 pg/ml, Isoorientin (Iso) 3
Genistin (Gen)< 1.25, 2.5, 5, 10, 20 ng/ml9 F== A3l AE5A A
g 28 (Fig. 106).

2A7g D Y FEES AFTe FFdA FEd e 548 st
A AE sEE SHsty] 98l vkgh Azl R A2 g F 48417 H
MTT asaays Tttt 1 43 A4S Hol= 528 AYsta 4534 59
FEE, 45T 9 =3E, 42 27 100, 200 pg/ml, Arctigening 0.1,
1 ng/ml, Isoorientin®} Genistine 5, 10 ng/ml ¢ =2 g dle] o]F 23

< st (Fig. 106).
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RAW 264.7 AZFA LPSE AHlstel T7Fs R
o

EdAE e W FeHer ROSE

— | PS5 500ng/ml

O

L
27} s At A9 T YRS ims
2 2

Con LPS Con EtOH Con MeCH Con
E MFI - 59.89 80.58 82.79 77.04
2
(5]
DCF DA
DMSO con J-100pg/mi W-100pg/ml JW-100pg/mi
) 7915 63.78 74.9% 61.53
g
]
(5]
DCF-DA
H-100pg/ml Arc-1pg/ml |so-5pg/ml Gen-5pg/ml
@ 7774 74.32 7365 74.32
5 ‘ ‘
]
(5]
DCF-DA
—f | PS 500ng/ml
Con LPS Con £tOH Con MeCH Con
;;| b ‘
” | MFI - 43.71 9810 90.58 1 88.17
c ‘ ]
E}
5
s}
i 03 (o (e i = e g o 4 % i T
DCF-DA >
DMSQ con J-200pg/ml W-200pg/mi JW-200pg/mi
] H iy
a 9475 7915 76.35 ‘ 66.12
< |
3
5}
‘ |
= Toe = Ter =i ) 10 w 7 18
DCF DA
H-200pg/ml Arc-01pg/ml Iso-10pg/ml Gen-10pg/ml
#H i
a 70.41 ‘ 92 22 93.06 ‘ 7108
B | . !
o
o
| | ‘ |
10° (o R =5 £ 1 (3 T = ) 10 [ 0 %
DCF DA

Fig. 108. #F+F % +49 F=&, 45734 ¢4 =344, 24

- 168 —

3 #4492 Aol o ROS



253 2Eg 2 fF ulex 2d S 53 AFF $Y9 AAET FEE (1:14)9
A8y 2 HYFH 55 AF
1) 2EHG 27 253 s 2d A2
C57/BL6 u}% of gy zHow aF WE 3vig A ztzt #g sl 2197 7}
G70%E, 100 mg/kg, 50 mg/kg), 4 70% +4H F=

S

-3
(@]
X
_{
o
w
Sy
i
© a

kg, 50 mg/kg) ARE 0% 74 FEE %oa 70%

mg

g )

of F2AI%tF ol F-53} 1ETE°ﬂ 5] 2/‘]1} s ixé??}o% < 2/\12_“4
3t 2EH =S #29 (Fig. 109).

Material and Method

# Sweek CA7bl6nmice, 20-21 g were nsed for each expenmental group
Dayz
Body weight
0——————1415 |15 |17 | 18 19!20 21 \

iz

C57BL/6

; 3 04\ ‘5\ @
IH.estraml‘. stress‘

Fig. 2 Scheria for realinsdalress halmesd schiedele. behisiomd eperiments, and sampleg. BW. meiiiemren of body

Experimental group:

+ Nommal § week C57hl/6n mice (Naive/Normal)

+ immobilization stress-stress C37hl/6n mice receiving Vehicle (CTL)

+ immobilization stress-stress + Canavalia gladiate 100 & 50 mg'ke (p.o) C3Tbl/6n mice
+ immobilization stress-stress + Arctium lgppa 100 & 50 mg'ke (p.o) C5Thl/6n mice

+ immobilization stress-stress + CG +AL complexes 100, 50, 25 mg'ke (p.o) C57bl/6n mice

Fig. 109. 2EdA/E F53 vhes B2 A2k iy

[

M
A
ol

2) &3 2EL{T s 2l AT

=

Fig. 1102 AFH3= UrE}bﬂ Aoz FEadzs (IM_S-CTL)S AAwtel
sto] AT a7 e, AFE 10%74 FE5 (CGT0%E) 100 mg/kg,
q 0% +H %%%(AMO/E) 100 meg/kg, 283 F5F 70% 4 FE5=3
9 0% F4 FEEY 1:49 vE2 EF L2AET FEE (CGHAL, 1:4)
100mg/kg Folwto] HE3tiz= (IM_S-CTL)Cl wlste]l AS747F 2 A ek
t} (Fig. 110).
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—&— C3TBL/ET e

—s— M 3CTL

weemes Th 8-0G T09E_100mpk

25 ——— T §-CG T0%E_S0myi
—® -TM §-ATT0%E 100mg

- —= — - IM §-ALT0%E. 50mel

1 e TM S-CG+AL(1:4)_100mpk
— w— T\ §-CG+AL(L:4)_S0mel

- - TN §-CG+AL(1:4)_25mglc
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Body weight (g)

-
()
[

Age of the weeks

Fig. 110. %58 225 4704 4530 99 24EF 2229 4508
3) #E3 2EH2FT nte2 RN FE3 A IgA BHAF F<Q

290l A oA IgA A FS &2lst7] 98l nlg-29 A& F53519 96well
B3 & [gA A9 HRP congugated @A S wk& A7 ELISA reader 7]
W) AEF 70% F4 352 (CGT0%E), 99 70% 54 25 (ALT0%E), 2%
dT70% 74 FEE 1:49 nj&=2 E33 LS
F&3t 2EHAE ud 2417 2147 H5ste ~E

A
@ C5H7BL/6° wid 200mg/kgle] FTE2 A Fo519

&)
[0}¢]
=
rlo
{ikeA
oX!
of\
=
>
%>
MN
r |
AN
ol
N &
iy
&
hl
_t
i
of
3
(@)
X
N
ox
N
it
i

3 10% 748 FE=% 9 10%
%5 (CG+AL, 1:4) 100 mg/kg
Btz (IM_S-CTL)dl H]a}e]
e vebsot (Fig. 111).
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1
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Fig. 112.

Cortigol level in serumng/ml)

=3 2EY 2SS 0o oA &3 | 4] Cortisol, serotonin 4
ZF g
Br3 ~EfgAGH ues puo] HH S FESY AEY A 222 Cortisol,

serotonine ELISAE o] &3dle] =43}
22H5F 710% +4 F=5 (CGTO%E), 9 710% +48 F== (ALT0%E),

A
aRs
T 0% 74 F2=3 9 10% 74 F2° 1149 Hl&=2 4 24

FEE (CGHAL, 1:4) & ¥&53t 2EH2E v 24174 2143 7582 ~E
Ak 859 CH7BL/6° "I 200mg/kglel =2 ATl 39

2
=
Fig.112-A+ 3<% Cortisol Fv& A A=z, #A5FF T0%T%
(CGT0%E) 100 mg/kg (p<0.05) z28la 5% 70% T4

FA FEEY 1:49 H&RE &I 2A4TYF FHE (CG+AL, 1:4) 100
meg/keg (p<0.01), 50 mg/keg (p<0.05) ?oﬁ%] H5agizs (IM_S-CTL)el
H|3le] At o2 FoJA A A Cortisol FF°] %

Fig.112-B= &% % Serotonin & =4 1} A2, ? 707TXq %%%
(CGT0%E) 100 mg/kg (p<0.05) 183 A5 70% 74 F=E4 9 70%
T4 FEEY 1:49 vE2 EFT 24 FEE (CGHAL, 1:4) 100
mg/kg (p<0.01), 50 mg/kg (p<0.05) Folito] ¥ Za (IM_S-CTL)d
Hlglo] EASH R F94 UA Serotonin FFo] F7FE vehwt (Fig.
112).

L2 il

Serolomn lewd o senen {aglml)

F55t 2EHAFE AF AN A5 9 2AET FE2 AT €T Cortisol,

Serotonin A4t W3}

5) &8 2EY2={E nfs-2 BHoA FE3 R WBC F <l

Fest 2EY AT vps Bl o g F5eto] Wi (WBC) | & count
1

2 10% 74 F58 (CGT0%E), 9 70% 4 == (ALT0%E), 2+
1:49] v&=2 =33 2A4=F
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Fig. 113.

6) F&3 ZEF

(CG+AL, 1:4)& 553 2EYAE vjd 24704 2147 R532 ~E
ko 83 C57BL/6°] wWlY 200me/kglel wEE AT Foaart.
113& f‘g@‘] s WBC A5 4% 2792, #ssdza (IM_S

of oAl WBC =2+e] 57k oA Al vErs A, 53], %
9d 70% FA F%E (ALT0%E) 100 mg/kg (p<0.001) 283 &5F 70% +
4 FEEY Y 10% T4 FEEY 1:49 HE2 T 2ANEH FEE
(CG+AL, 1:4) 100 mg/kg (p<0.01), 50 mg/kg (p<0.05) Fojto] ¥-%53}t)
Z3 (IM_S-CTL)ell Hl&lo] EA 2oz oA A WBC A7t 5712 e
vk (Fig. 113).
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S
FEet AEH AT BFAM A5 ¢+ 24T FEEC0 A HEdT = (WBO)
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7F H= MEZEE 22 g1 A& vke A1
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253 2Ed2FE v~ 2l A B3k DLN Al¥olA CD4 (CD4 T cell
marker) & CD8 (CD8 T cell marker) Al3¥9 &A 2 4= ¥H3}
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DLMN FACS analysis

MNormal Control
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Fig. 114. #2733 +9 2A&ES F==
C

DLNelA CD4+ &

e
ox,
Tl e ot

4y o e

DLNelA =  Normalell H3| F&3E A2l contrololA
CD4+/CD69+7F HaEE 21s FAd + A%, 2573 F55, ¢
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2}) H53 2Eafd vpe2 2doa] B2k DLN M XA CD8+/CD69+ Al
xo] g4 9 4 Wl

DLNolA+=  Normalel #Hal H&535 A2l controldlA &4
CD8+/CD69+7F #HAasE AL AT F Jda, &dF3 F25, +9
5 OATET Y 14 £9E 7 5% controlol HlEl A
CD8+/CD69+7t S7tH+= As & 14
100mpk FoitelA 71 &Adstd CD8+/CD69+7F S7Hd AS &9
A}t (Fig. 116).
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DLNOIA CD8+CD69+ W Ao &84 ko)

) BEst 2B AT b BdoA] £33 DLN AlZeA NKI1.1+/CD69+
AE 24 2 5 g

DLNlA=  Normalel] B3] #3535 Al contrololAl & 2l
NK1.1+/CD69+7F S7h=& Ae &9 +
=8, A4FT 7Y 114 TFE FATANAM= EF controlel HlE} =AdstH
NK1.14+/CD69+7F 571+ As g + A, AF3 9 1: =
100mpk FoldtolAq 7F &A43tsl NK1.1+/CD69+7F =7t I
AR} (Fig. 117).
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DLN FACS analysis
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AL BT S AR, AFF FEE, 99 2R, AT 99 14 28
= FoTAAE ontroloﬂ HIS BAIE Ao S7lEE AL AT 4 9%l
1, AFF $9 114 EFE 100mpk FelTAM 743 BAE 2ol F7td 2
< g = dAH (Fig. 118).
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Fig. 119.
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&3} 2EY i v B a FE gk MLN AlXd A CD4+ & CD8+
Aze) B4 2 5 vl

MLNo| A += Normalol Hl&] 535 A7l contrololA CD4 TAHE &Ao] 7+
23t CD8 THIE &Aool S7F He RS &g & ddda, #AFF 9 14
sﬂ =]

3 E R 100 mg/kgAE controldl Hls] CD4 TAHXE ZA]o] A3

o o~ :
A F7tE e AS #ddd &+ AdAT (Fig. 119).
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T 9 14 EFE 26mpkE AL Yy FoJTFA A= controlol B3]
CD4+/CD69+ ThAlxE &de] F7tH = A& g8 & ATk 15odA 2
TE 9 114 £%= 100mpk FoAwelA 7Hg gdskE CD4+CD69+7F =
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Fig. 120.
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Fig. 121.
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A) H53

g} 2EY AT v B FE gk MLN AlEZo|A NKI1.1+/CD69+
Aze] B4 2 5 As

MLNe|A &= Normalel B3] &35 A7 controlelA NK1.1+/CD69+ A
E ZAo] Aot gl AFE FEE, 7Y FEE, ATT Y 114 ¢ E
FoJitol = controld] HIE| NK1.1+/CD69+ ThAX oA & ol& =&
T AT (Fig. 122).
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MLNeJAl NK1.1+/CD69+ @l Axe] 24 el
7h) F5st 2EH AT ke BElo) A e spleen AlEAM CD4+ & CD8+

AES B4 L 5 W

Spleen®l|41+= Normalel H]3|
SAM 2T AAaEE AS 8
CD4+ & CD8+ TAHXE &Ao] AATIA QO@ T A, 1

FF Y9 1:4 =3E 100mpk FoldtolA CD8+7F 714 =719 A

FoA =
& el F YA (Fig. 123).
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Fig. 125.

o

at)

$55 sEdafd vpgs oA Held spleen AEOIA CD8+/CDE+
Azel 249 2 & s

Spleen®lAl:= Normalel H]3] H-53+5 A7l controldlAl CD8+/CD69+ T
GAANEF7Y FaEE S G0 F A3, BE FoTol A controlel B3|
CD8+/CD69+ TAHIE &Aool dAsHA F7te = As &9 + . 15
ANA AFF 9 1:14 & 100mpk FofteolA

7t v SR A FAE F AJT (Fig. 125).
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B=3l ~EgAf e B a] B3k spleen Al Eo|A] NK1.1+/CD69+
Ao g4 9 ¢ w3l

Spleenol= Normaldl #]3d] F&sE Al contrololA  NKI1.19}
NK1.1+/CD69+ NK ZAAEF7F Havs s ddd & AR, A
Folaol A= controlel] BlE] & FH o2 NKI1.1¢ NK1.1+/CD69+ NK
A o] dAASA S AL AT 5 AT aFdA T 9
1:4 3% 100mpk FolwollAl NKI1.19F NK1.1+/CD69+ NKZA A *57}
7V S7hE RS g 4 At (Fig. 126).
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Fig. 126.
)
Fig. 127.
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127).
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53 ~2EHAFY npgs Bl £23 thymus Al¥oA CD4+ & CD8+
Axzel &4 2 4 ¥t

¥4 (thymus)olA+E Normaldl ®l&l H535 A7l controldlX CD4+ &
CD8+ AMEF7F aEE S AT F A, YA FooA] control
of Hs] wEoEXHOR CD4+ & CD8+ AE Aol AAF A T7HEE AS
gelgd = dfdu. aselA AFF Y 14 EFE 100mpk  Fotoll A
CD4+ & CD8+AHEF7} 71 S7HE A R AATE (Fig. 128).
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thymus) o] Al¥oA T cell, B cell, NK cell 5 A¥9 A 2 4 W3}l Z3}9
ojo] W 1z

2R 9 AAEd FEES AT uhezoA Fo WerjHd
spleen, LN, MLN& FZEste AEE #83 5 CD4 (CD4 T cell
marker), CD8 (CD8 T cell marker), NK1.1 (NK cell marker), CD11b
(macrophage marker), CD11lc (dendritic cell marker) ¥A=Z FF I
ato] flow cytometry®= wAsttt 1 A3 273 4 4SS £F A
22 7oA CD4, CD8 T cell, macrophage, dendritic cell®] ¢ &4do]
7HE 57 Holde s Felstdn
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3}
ke

dafd g B 53 9 AAST FEE FAFA
H A9l 45 cytokine ¥ FAA 2 w3 &< (RT-PCR)

o, 4z
B >
et lm

H 4ol A= Normalel Hlal H&35 A2l contrololAl A5 Ao]EFHSI
(IL-1beta, IL-6, TNF-a) mRNA #%x @do] F7lE g0&d 4 A,
[L-1betad] ¥ FH 54 FoATS 2A5FF 70% T4 F=&E (CGT0%E)
100mpke}t 2735 70% T4 —7‘*%%4 9 70% T4 FE=9 1:49 Hl&2 &
P OEoA EA
A BRTE v AR I5HE 3S gelsiglv. 1L-69 &
(AL70%E) 100mpk o3}
o] 1:49] vl &= T3 AT

| 2FolA ZHASAAT FA
2 B F gtk 9 TNF-a9 2de $12 54 55 453 70%
= (CGT0%E) 100mpket 253 70% T4 *ﬁu“% I 9 0% T4
=29 1149 H&E2 ¢33 2AEd 5= (CG
NN TATHeE Fod JA BYIF T
(Fig. 129).
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8) #53 2EG2fT nlex R FFFI £ LAF = o
o W3ty v Ao WY THE A cytokine & FAA 2d W3 3l

—

(RT-PCR)

v g A= Normalel #l&] ¥53t5 A2 controloﬂ/ﬂ Mol TAHZ 84 #po] 7}
¢l (IL-2, IFN-gamma, IL-12p35/p40) mRNA 32 wdo] AE &
T AN, FH EF FoJirFol = controld HlSt] B Fof X JEHOR
Hel THxE 24 MolE7kel (IL-2, IL-10, IFN-gamma, IL-12p35/p40
mRNA 32 2do] T7hsts AS I 5 AJvh. &= 45T 710% +4 F

5% 79 10% 74 FE=9 1149 HER EFF aAed 55 (CGHAL,
1:4) 100mpk FotollA+= controlell ®ld] WS THE 24 Ao]EFFS (IL-2,
IL-10, IFN-gamma, 1L-12p35/p40) mRNA A wdo] dA3tA F7te A
= AT 5 UdAT (Fig. 130).
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At vt v A4S YERHAIRE, 9= AT v deE UE
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FALA R frods UEATh UmA oFE Folw (99,
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% iz (DSS+0.5% CMC)2 DSSE = %
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(Fig. 133).
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A FoME FAFAY FA I Z(chlorogenic acid, cichoric acid)olA
DSS f&= txa (DSS+0.5% CMC)el Hlate] ¢zt 4 Aolrt Frhetes AL &
A& g i, ol FATgHCRE FoHE HEAY. e FoAT T Y9 7
w3 AFF Y9 E3¢E 100mpk FATOAE DSS % txw (DSS+0.5%
CMCQC)oll vlste] ozt & Aolrt Frhsts RS & 5 AJAN SATgHo =
frod S Uet A= sttt (Fig. 134).
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1)
sto]  FAstAt.  EE TolAM SAAR] AelE ®olA  @hgkANE,  cholera

toxine 2 ZHAtste] wIFE Fod TellM  HAAel 302 Al Al
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Fig. 135. Changes in rectal temperature (C) in cholera toxin induced
systemic anaphylaxis mice. The effects of CGE on the cholera
toxin-induced changes temperature in rectal. C57bl/6n Nr: normal;
CT CTL: cholera toxin-induced control: CT-PN 5 10mg: cholera

toxin-induced Peanut extract: CT-CGE 5 10mg: cholera toxin-induced
Canavalia gladiata extract. Data were expressed as the mean *+SEM.
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& dsaeeda IFN-y, IL-10, z28lx IL-49] Ax#Es =43 Az
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Bt tiHlete]  BAbgFol B Frbekdith ey wWEs T FolatddAs
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FEAAE 348 AT 5 Afwm,  11-10, 148 ARe BAHeR
Fol@ SEom Fpt vewth  ARF Felpeld Fold AgwdMe
IFN-y, IL-10, Z18]3 IL-4¢ AitsFo] 7w

gelstivt. del=r] 71A
ok whgdgtew [FN-yo Aol skl glal,  IL-49 AAdsol =

7Feted 9tk IFN-y¢F IL-42 ui¥%+E Thl/Th2 Alxe] Ed4do=z <ld)
o IgE Aol ZF7ste Aoz dEAd ded, IgEe SUeE €AY
Fo3 FAHdoz ddA At (Fig. 136).
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Fig. 136. Cholera toxin-induced Peanut extract Canavalia gladiata Extracts
through inhibiting expression of IL-4, IL-10, and IFN-r in spleenocyte of
cholera toxin-induced mice model. The production of Ara hl-specific IgE in
serum(A), IFN-r (B), IL-10 (C), and IL-4 (D) in spleenocyte were measured by
ELISA. Data are shown as meantSEM. **p<0.005, *#p<0.0005 vs Nor: p ¢ 0.05,
“p (0.0l and p ¢ 0.001 vs CTL.
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3) Cholera toxindl <3} FEE w2 BRAgA F AEF XA

ulg-29] PBMC A} H|A  AE, MLN A¥9 & M¥ &5 #zst 4
cholera toxindl <& FEd w2 794 MLNZ HFeo] dA MxE
S/t e | S7kE MLN3 v)ge] A Ax 71 A58 F25S 4+ 59

npg-2 OFA FeEE ZHAES godd 4 Ao (Fig., 137).
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Fig. 137. Total PBMC, spleen, MLN cells in each treatment group by the
Canavalia gladiata Extracts of cholera toxin-induced mice model. The total
PBMC (A), spleen cells (B) and MLN cells (C) were counted using flow
cytometry. Granulocytes total cells No. in PBMC, spleen cells and MLN cells.
Data are shown as meantSEM. “*p<0.005, **p<0.0005 vs Nor: p ¢ 0.05, p ¢
0.01 and ~p ¢ 0.001 vs CTL.
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4) Cholera toxind 9& =8 n¢x mdoA JFF
35 & A

uhg-2=o]  cholera toxin® F=¢ ZAFF FEE2S FoF SERHA A
AT Y A axE #AZET. Toluidine Blue EM¥S B3] 39
23 W mast celld) X 2 g3y A4S FEdAv|Fdoz A
=5 A28 ) Z2TFH peanut ETFANAE mast celle] Wdo] =S
oz HYow, AFF AT HUAHSZ mast celle] o] FAs
=0EUS HIH(Fig. 138).

Fig. 138. Histopathology of ear tissue (Toluidine Blue staining) in Mast
cells of SB-induced systemic anaphylaxis. The thickness of ear tissue was
measured by Toluidine Blue staining assay. C57b1/6n Nr: normal:
CT_CTL: cholera toxin-induced control: CT-PN 5 10mg: cholera
toxin-induced Peanut extract; CT-CGE 5_10mg: holera toxin and Peanut
extract -induced Canavalia gladiata extract.
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5) Cholera toxindl <3} Fx=¥d w2 2EA PBMCY AW F AEF

ul-§-2~¢  PBMC A EAA  flow cytometry EALS FI AFEHLEE
Lymph. &Neutrophils W& (%) 2 A & F MEFTE AL&ste] 72k 2204
of Adl F Ax 5 A=sdvh. 1 23 cholera toxin F=3%t°], wWIFE=
= ﬂﬂﬁi Ze] PBMColA Neutrophilse] 3®wA= Z7istda, 253
= A" TolMe AT HR H=d FEoE gAaE HYS sk

(Fig. 139).
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Fig. 139. Effects of CGE treatment on the changes in total absolute numbers
of T cells in the PBMC of C57bl/6 mice with cholera toxin-induced systemic
anaphylaxis food allergy mouse model. The PBMC cells (2x10° cells/mL)were
isolated from the systemic anaphylaxis food allergy mice, washed twice with
PBS, and analyzed by flow cytometry. Total absolute numbers of
CD4+CD8+ (A), (B) and CD4+CD25+ (C), (D) and B220+CD23+ (C), (D)
cells in the C57bl/6n mice. C57bl/6n Nr: normal; CT CTL: cholera
toxin-induced control: CT-PN 5 10mg: cholera toxin-induced Peanut extract:
CT-CGE 5 10mg: cholera toxin-induced Canavalia gladiata extract.
#p<0.005, “p(0.0005 vs Nor: p ¢ 0.05, p (0.01 and p ¢ 0.001 vs CTL.
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Fig. 140. Effects of CGE treatment on the changes in total absolute
numbers of T cells in the MLN of C57bl/6 mice with cholera toxin-induced
systemic anaphylaxis food allergy mouse model. The MLN cells (2x10°
cells/mL)were isolated from the systemic anaphylaxis food allergy mice,
washed twice with PBS, and analyzed by flow cytometry. Total absolute
numbers of CD4+CD8+ (A), (B) and CD4+CD25+ (C), (D) and
B220+CD23+ (C), (D) cells in the C57b1/6n mice. C57bl/6n_Nr: normal:
CT _CTL: cholera toxin-induced control: CT-PN 5 10mg: cholera
toxin-induced Peanut extract: CT-CGE 5 10mg: cholera toxin-induced

Canavalia gladiata extract. **p<0.005, *p{0.0005 vs Nor: p ¢ 0.05. p (
0.01 and ~p ¢ 0.001 vs CTL.
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7) Cholera toxind 93] FEF w2 2 A spleend A F MESF

w920 Hgsk v FAMEANA flow cytometry £ Fd AXEHEES WHES
(%)= A3 = F AXTE 483t 74 224 A F ME & A=E8A
_ <

o}, 2 A3} cholera toxin %3+, WHWEFFEFES Ast gz MLNY
CD11b+/Gr-1+ Ax7} ZF71sdlen, AFFS AHgdk LoAs=
BAE FESAT (Fig. 141).
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Fig. 141. Effects of CGE treatment on the changes in total absolute numbers
of T cells in the spleen of C57bl/6 mice with cholera toxin-induced systemic
anaphylaxis food allergy mouse model. The spleen cells (2x10° cells/mL)were
isolated from the systemic anaphylaxis food allergy mice, washed twice with
PBS, and analyzed by flow cytometry. Total absolute numbers of
B220+CD23+ (A), (B) and CD11b+Gr-1+ (C), (D) cells in the C57bl/6n
mice. C57b1/6n_Nr: normal: CT CTL: cholera toxin-induced control: CT-PN
5 10mg: cholera toxin-induced Peanut extract: CT-CGE 5 10mg: cholera
toxin-induced Canavalia gladiata extract. **p{0.005, **p<0.0005 vs Nor: p (
0.05, "p ¢ 0.01 and " p ¢ 0.001 vs CTL.
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ol. Promoter assay % electrophoretic mobility shift assay(EMSA)E o] &
3t transcription factor 4 4
1) TR B4 (IFE/+Y9 A FE58)2 A AEXZFH nuclear extract®E
28 & a-32P dCTPS DNA polymerase 19 Klenow &4 Z5 AFg35lo] 33—t
S fill up 3] probeZ labeling.
2) RAW264. T EFoA LPSE A=+ & JW & E2 50 mg/keet 100 mg/kg * 2] 8}
gl AARIAFQ] NF-kBeF AP-19] binding activity® EMSAZ #A3 Ay ¢
g o] A= JW EFES 50 mg/kget 100 mg/kg 2] TolA NF-kB<} AP-19]
binding activity7} @iZ& (LPS-control) ¥ & x}o] S e A] o} A4 2 ¢] 3
9 9= YER A Skt
LPS (100ng) - & F I
il ]
&) =
TW (uM) - - 50 1000 - - 50 1000

NF-KB AP-1

Fig. 142. Effect of JW extract on NF-xB and AP-1 activation in LPS-induced
RAW264.7 macrophages. (a) RAW264.7 cells were pretreated with JW (50, or
100 pg/mL) for 1 h and then stimulated with LPS for 2 h. Nuclear extracts
were prepared and evaluated for NF-xB and AP-1 using EMSA. JW: CGE
and ALE mixture at 1:4 ratio.
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Z}., A FolE% EA(wound healing assay)
1) AlXe olx5HS Yoty 93], wound healing assaysS ©]&3%.

2) MC38 (murine colon caner cell line)dl gt AZ9] cell migration ¢4 &3}
E AE Fo 1243 Fo FRlsiE A3, Control (26.5%), JW (23.82%),
Lupeol(36.53%), Daucosterol(35.06%), Lupeol+ Daucosterol (24.93%) <]
migration HAEZE <139t Control® ¥]w3dte] Lupeol® Daucosterol?
cell migrationHAELE F7FsFS AR, JWeF Lupeol+DaucosterolAlZol A=
p.value: WA &UA T cell migrationo] A" AL st o A=
JW, 259 &2 daucosterol, lupeol, lupeol+daucosterol T3&&2 FA<
2y, WAL 2 A9 BHE @it JWe ol#d &3+ lupeold
daucosterol® &3 =2 7]dsttt= AS A|AFSHE. JWEF Lupeol+ Daucosterol©]

=
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Fig. 143. Image-based monitoring of MC38 cell line migration. Imaging was
performed over 20 hr using phase contrast and 4x magnification. Kinetic images
shown for cells treated with JW: CGE and ALE mixture at 1:4 ratio. JW:
daucosterol. luepol+daucosterol: lepeol and daucosterol mixture at 1:4 ratio. Data
were expressed as the mean +SD. p¢ 0.05, p¢ 0.01 and ~p¢ 0.05 vs Con.
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2. AFFTFEETEYE

5a
e
i)

d 24 249 5% 3%

7b. RAW 264.7 AZFoIA LPS A¢ ¥ 3532 EF2YE 2 94 754 Fu
229 48 24 2 W93 29H}

1) AFEFE
g4 F1
=4

g 5

9 93287} ATTRFESLQE, 4539 $944 BB

E (Arctigenin, Isoorientin, Genistin)2 AEXEZA H7l 2 X

oXl oX M

7 RAW264.7 cell 2 ofe] 7k Az 273 (J) 2 9 F55 (W) & &FF
FEEshdE (AFIFEE TYFEE=14) (W), 34 (H) = 47 10,
50, 100, 200, 400 pg/ml, &4 $x &<l Arctigenin (Arc)S 0.25, 0.5, 1,

2, 4 ng/ml, Isoorientin (Iso) ¥ Genistin (Gen)< 1.25, 2.5, 5, 10, 20 1
g/mle s=2 At AEx5A AlY W (Fig. 144).
7S

T ==0 o = 1
W) A5EFEssE 9 99 FE59
o

48117t = I 54E Hole
AT $Y9FEE, AT FEETEEE (AFFFEE FY9FEE=114)
S 247 100, 200 pg/ml, Arctigening 0 1 npg/ml, Isoorientin¥}

Genistine 5, 10 pg/ml & == Xgste] o
145) .

T Adds A (Fig.

Raw2&4.7

A

MC38

A
A

Fig. 144, O3 AZFoN A533258 9 $9 352, 45IFSESRYE, T4 9539
Sodel A Beld AR Aol o B4 A
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2) 453 3 $YFEEN FTFFEESRTE, 4TFI 99

= [e)
T8 AE(Arctigenin, Isoorientin, Genistin)¢ ROS %

(e}

i, AFTFEETHIES TS 24S A 89S W 7
& 9180 (Fig. 145). s44% N

o|A] skt eyt Genistino] ROS A= NO Aol
el (Fig. 146).
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LPS | S00ng/ml LPS | S00mgimi

Fig. 146. &57F FE=3% 9 & 2 2L A of&) 44 24442 3 NO 54

3) P92 A A EF2A RAW 264.7 Al ¥ LPS A3 ¥ FFIEFEESEFE L
84 &2 (Chicoric acid 2 Lupeol)o] &3 33 &4 %

m{n

71) &%?—%% sk
Foll AFTFEETELE
10mM= ¥-gA171 &
2 ROS A TS &893 RAW264.7 celldll 2+ %‘%%%%%Q%% %L:—
A2 A gk § 24 AF FHoll ME vjgd s 85
kite] 5 %°] griess reagentE E£&3sle] 3% 540nmelA NOE 54F (Fig.
147).
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23E Hol= A wiz/AE, Chicoric acid % Lupeol €A gdAM %=
synergic &35 HYS & F oS, w3 LPSol| 98 F71d NO Aito] #AF+F
FZESESEY o gAadoen, G FEA TREZAC Chicoric acid &
Lupeol®] gl &3] NO<| Aito] AadES &% (Fig. 147). ROSS] Zx}e}
27k A 2 LPSel 98 S7Fke NO A4te] Chicoric acid ¥ Lupeol®] &34

2ol o8 HadS FdsdE (Fig. 147).
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5

n9-~ 2doAq PBMCS Zt 89718 (PBMC, DLN, spleen) AEE
2 3le] FACS &4

o

53t b2 o ek 2 AT AlZAA T cell, B cell, NK cell,
macrophage & AEo &4 = o WIS Sstr] 9l 7] viAvE H= Al
= [e)

FxAEZAEd e FAE WS A F FAE E47(FACS)E & 43

3 AFEH Yo ARAES Fod BE AdtoA] 24388 CD4+/CD25+
7b 7 As 29T AT 59 AFF AR Y AEALE
(Lupeol : Isochlorogenic acid A = 1:4) 20mg/kg FolwolA 71 =24 &
d8td CD4+/CD25+7F 7k = 2 &1 5 dAdY (Fig. 148).
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Fig. 148. AF33 ¢4 ARHLe FAR F53 vhe-2oM 222k PBMCA
CD4+ & CD25+ W Axe] &4 &<l

&3} wh-229] DLNe|Al:= C57bl/6_Nrell Hlal] 253 AxAE © 9 AxA

(Lupeol : Isochlorogenic acid A)S 1:4¥W]&= 5 mg/kg, 10mg/ke,
Omg/kge Fog ZE AdToA CD4 (CD4 Th cell marker)e] S71H+ &
< 1 F AT 53 AFF AT 0 7Y AxAAE (Lupeol

Isochlorogenic acid A = 1:4) 20mg/kg Fol*ol A 713 CD4+ <+ CD8+ &
AMET7E S7FE AS g0E = AdT (Fig. 149).
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AN 53| A7F ARAE 9 XHEAE (Lupeol © Isochlorogenic acid
A=1:4) 20mg/kg FololA 7k CD4+/CD25+ Aol F71E AS &d
T A} (Fig. 150).
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53} n}$-29] spleeno A= C57bl/6_Nroll B3] 257 AFAARE © 9 AF
A E (Lupeol : Isochlorogenic acid A)<S 1:4¥]& = 5 mg/kg, 10mg/kg,
10mg/kgs FoJ3t =& Ao CD4 (CD4 Th cell marker)o] £715+=
g = AT 58 AT AR 0 Y AFEE (Lupeol

) 10mg/kg 20mg/kg FolxtolAl 714 CD4+

S,
o

Isochlorogenic acid A=

1:
A EF7E S7HE A2 I A (Fig. 151).
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acid A = 1:4) 10mg/kg? 20mg/kg Folwrol A 7 NK1.14+/NKG2D +
AAETF7E FEEASZ S7HE AS e = AT (Fig. 152).

IM_S-control Lupeocl 10mplk

104

L L
0o 0

100

NKLI

10

JU)

L

'3

100

Lupeol iso 1:4 20mplk

10*

LI 1

LIS L {1 L
Ml

1

Fig. 152. AF3 3% % A%A4

NK1.1+ & NKG2D "o Alxe] g4 el
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3) Real-Time PCRE &3 ¥#&3 vl¢2x R ZAFF4 4 AFHE F
o 93 vF 9= cytokine TE FHA 2F W3 gl

gl 9% AelEAQlL F TNF-a, IL-6, =12]a IL-18 mRNAoIA]
C57b1/6_Nroll B3] 53} IM_S-controloll mRNA #3d#} #do] F71= &9l
& 4 JATE. TNF-a mRNAS A F53 IM_S-controldll Bl3] 277 A
d¥ (Lupeol, 10 mg/kg)& FoAg oA FAASRE Foid UA BE 1w

T+ AR IJEEEs S g8t (p<0.01, Fig. 153A). Eg 253 ARALE
D9 A EAE (Lupeol : Isochlorogenic acid A = 1:4) 5mg/kg, 10mg/kg
Foldo M= 53 IM S-controlel Hls] TNF-a mRNA2] w&o] A% 9
A A AAE JEAT (Fig. 153A). 1L-69F IL-18 mRNA®S &AL H53

4y B o

IM _S-controldl ¥lal] Z+F A FAE(Lupeol, 10 mg/kg)S T3t oA A
Fw e AR o o gasksld (Fig. 1563B, C). B AF3 AxA

p
o 99 AFEAE (Lupeol : Isochlorogenic acid A = 1:4) 5mg/kg,
10mg/kg, 20mg/kg FoldoAE FEReEXow K53 IM S-controlel] H]3j
L-6 (p<0.05, p<0.01) ¢} IL-1B (p<0.01) mRNA<S Tdo] FAA F4 A
s Yty (Fig. 153B, C).

—

30 4 6
s 2 E
g = =
i &
; =
Z 2
= ]
= =
"_.
- Nl = \ v b
e ] o e
= + F \\5\\" i &
\1_..'\ 5-}5 %3 P %
s :e—? B A a
& L
5 o
i ;."'0 o o
il 2T ¥ F
y nal =
F o
& &
oy = S
& 4 = o4 o3
W %] w a] F

IL-Thetn mEN A KO nospleen

3 5 e N sl b 5 bt
& : S
# e o
o el of = o -
Y > 5 :
i~ & = e
F-d ol B g
W S E-
o o # ¥
[ roy F. £
s o5 & £
= S
- &
>
5 0
&
" oF N

Fig. 153. #2733 9 AFZAHAES FA% H53} vpg-2oA 23 spleendl A

9% Aol £ FAA B

- 204 -



4)

i
SN

R -

IFM-gumma mENA RO in splesn

Real-Time PCRE &3 #53} vl¢2 RAgA ZAFF 4 £ AEAHE F9

o o3 vlFAY WY TAE &A cytokine T3 Fdx 23 W

[
U

Hgol A= MY TAE &4 #olE7kel (IL-2, IFN-y, IL-10, TGF-B)% IL-2
(Fig. 154C), IFN-y (Fig. 154A), IL-10 (Fig. 154D), z28la TGF-B (Fig.
154B) mRNA9|4 C57bl/6 Nrel ®ls| &3k IM_S-contrololA] mRNA 7%
AL o] 1%k Addek. 28l IL-2, IFN-y, IL-10, TGF-B

7L_/;\_§ 2=

= = T A AR
mRNAS W&o XXz M S-controlel Hla] Z+F A FAE(Lupeol, 10
mg/kg) T3 2AFF A FAE 9 AFAE (Lupeol Isochlorogenic

acid A 1:4) 5mg/keg, 10meg/kg, 20mg/kg FolTolA EAA Ho4 AA
<71 YERA Y (Fig. 154 A-D).
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5) 838 nt¢EE o]8F R HAEY A7 2 99 % nF

7H 53 sErdd ZA5FF A FAE(Lupeol, 10 mg/kg), 9 A%A
(Chicoric acid, 10 mg/kg), 9 A FAE (Isochlorogenic acid A, 1

A

o

mg/kg), ZFF AFEAHE © 9 A FAE (Lupeol : Isochlorogenic acid A
= 1:4) (5 mg/kg, 10 mg/kg, 20 mg/ke) Fol WIS &

) 2 A3, PBMC, Spleen, DLNOA 257 A A9 X EAT (Lupeol
Isochlorogenic acid A = 1:4) Fovto] TRoEXHoZ 7 A &35S
om . CD4+ Th cell, Z28]a CD4+/CD25+ZAAEF7F Z7HS eI S

= I :

E3], v]Fo A NK1.1+/NKG2D+EAHMESF= =]

% (Lupeol : Isochlorogenic acid A = 1:4) 10mg/kg® 20mg/kg 5ol
A oA oR UM S AT F AT aFa v Fel A= dF

7}el & TNF-a, IL-6, Z18]2 IL-18 mRNA F3A @& 253 A FAHAE
2o A EAE (Lupeol : Isochlorogenic acid A = 1:4) 5mg/kg, 10mg/kg,
20mg/kg FATANANE EEojEFRom HE3s M S-controldl B3] IL-6
(p<0.05, p<0.01) ¢} IL-1B (p<0.01) mRNA<®] &3 o] FAA Fod IA 3
= Yeudg. 28 IL-2, IFN-y, IL-10, TGF-B mRNA<] #3de &3}
IM_S-controlel H3| 273 A :Ed+w (Lupeol, 10 mg/kg) T 257 A
FAE 0 9 AEAE (Lupeol : Isochlorogenic acid A = 1:4) 5mg/kg,
10mg/kg, 20mg/kg FwolA A FA4 A F7HE eI

Jﬁ
all

oh) webA, ZAFF A FEAAEC Lupeold 9 AEAF Isochlorogenic acid A°]
gt er A5 AFEF AFHE 9 AEAHE (Lupeol
Isochlorogenic acid A 1:4)°] E£3A G5 FAdFHT HEEH
(synergic effect)E YEIHS & 5 AT},

o g AEFE BEY A8 BdoN FTIFFEERTE L BYHEY Wz
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71 JFFFEE(CCGE)Y AEAREE, ROS 2 NO AA nA= FF

(1) AF3T+=2(CGE) 9 FdF ade A7 ¢
LPS %Eoﬂ ola] BA %= ROSS NOeol tigh oA
A &2 DCF-DAY Abstoll ©r& DCFY d4d%= =

fex]
s

38 BAHAT. ROS
APEE olgatel 243
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DCF-DA (MFT)

(2) LPS Agl+¢ DCF &35+ 82.29 +2.002 RAW264.7 A Xqk vjeks o
79 DCF ¥4% 47.33 +2.82¢] vl&l] {234 ROSAAol S7Hd AE &9l
itk (p<0.001). CGE 15, 50, 100 ug/mlolA DCF &%
+2.77, 82.46 *2.60, 61.55 +1.102 =AHHJoH LPS =
CGE 100 gg/mle] =4 ROS Aol FofatA #Aa= At (p€0.01) (Fig
155A and B). NO B&&S A% A3, RAW264.7 Al2E5E v eket tj 29
NO¥ %=+ 9.96 +0.22 pM, LPS A9 NO ¥ %+ 27.32¢0.47 yM=Z LPS
Aol os FAHCR FolstA NO A4 S7he 2e #elsahdth (p<0.005).
CGE2 10, 50, 100 (ug/mDellA Z+2z} 25.19 £0.73 uM (p<0.05), 24.93
+0.20 uM (p<0.05), 23.97 +0.27uM (p<0.01) = Yel, LPS At} vl
Al fFelstAl NO #WEeo] A= AS gttt (Fig. 155C). CGES]
RAW264.7 Alxe] AEL nAE J&FS dolrr] 918t CGES 25, 50,
100, 200, 400 pg/mle] TE2 24A17F &9t A2 & AE AE=LS A 4
I Y AZEAES 100%S 71522 CGE 25, 50, 100, 200, 400 pg/ml
Fx=olA zbzb 97.83 +1.53%. 98.55 +3.70%, 86.88 +3.70%. 89.31
+3.38%, 86.34 +7.50%2 AE WEES YeERY AE AEL WE7) 919l
t} (Fig. 155D).

H
rr
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(@
Ut

)
5y
i
=
Rl
>

A LPS (500 ng/ml) + CGE (pg/ml)
NF Con m L] (L
T MFI: 4733 MIFI : 82.29 MFL ;7855 MFI: 5205 MF1 : 61.55
-
—+
] :
DCF-DA

100

3

Cell viability (%)

Released NO (uh)

50 100 50 Con 25 50 100 200 400
CGE { pg/ml) CGE (pg/ml) CGE (pg/ml)
LPS (500 ng/ml) LPS (500 ng/ml)

Fig. 155. The effects of CGEon the LPS-induced ROS and NO production,
and cell viability in RAW264.7 cells.

RAW264.7 cells were treated with CGE at various concentration in absence
or presence of 500 ng/ml LPS for 24h. (A) Flow cytometry and (B)
fluorescence intensity of ROS were analysed by flow cytometry after staining
with DCFH-DA. (C) Released NO was analyzed by Griess reagent. (D) Cell
viability was measured using MTS assay. Nr: normal; Con: control; CGE:
Canavalia gladiata extract. Data were expressed as the mean #SD.
#5¢0.005vsNr: p(¢ 0.01 vs Con.

(4)
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A

Spleen | £

(1) 473522 (CCE) WY 27 g 932 2487 949 COES AT%
TR ShFsolA ME YA, FhkETY W AUz (PECYIA 242t
ALE BeF F HAE $4712 ol §ste] WAL populationd 13k

(% of WT}

lgA levels in fecal extract

MRS
. 1 Ll
gl_f?ia}'##lw.ﬁ

[ P T e —— WT  CGE 200 malkg

CATRTATa'S CETaT AT
ll}]lb I'-l L —. CD11b" F480-

Fig. 156. The distributions of immune cells in the various immune tissues and
production of immunoglobulins of mice administered with CGE.

The total cells were isolated from (A) Spleen, (B) Lymph node (LN), (C)
Mesenteric lymph node (MLN), (D)Peritoneal exudate cells (PEC) of
CGE-treated mice. The flow cytometry analysis was performed after staining
with the indicated antibodies. The numbers in each quadrant indicate the cell
percentages. (E) IgA levels in feces extract were measured by ELISA assay
after interacting with anti-mouse IgA-HRP antibody. WT:normal mice; CGE:
Canavalia gladiata extract. Data were expressed as the mean +SD. p(¢ 0.01 vs
WT.

(2) Wz CGE 200 mg/kg Folw<] vZGA 244 CD4+/CD69+THEE 7}
7F 2.64%9 3.11% =, CD8+/CD69+THEE z+zt 1.05%9 1.93%=,
NK1.14/CD69+ A% 247 1.93% ¢} 2.46% =, CD11b+F4/80+/CD69+
AxeE 27 27.4%9 34.8%= UYENo®W, CD4+/CD69+ TH XS}
CD11b+F4/80+/CD69+A¥7} Z=718S 3elstdt} (Fig. 156A). d= 4
A iz CGE 200 mg/kg Folite CD4+/CD69+TAHIEE 6.40%
¢} 6.93% 2, CD8+/CD69+THEE 3.03%% 4.02%, NK1.1+/CD69+ Al
I 0.53%9 0.77%=, CD11b+F4/80+/CD69+ A% 33.4%¢< 50.0%
2 77t AAsgon,  CD4+/CD69+THE, CD69+/CD8+ TAH <}
CD11b+F4/80+/CD69+Ax7} S7HES Qs (Fig. 156B). &zket
L AAFNA 3 CGE 200 mg/kg Fol+e] CD4+/CD69+TAHE =
7.08%¢  12.3%=, CD8+/CD6I+THEZE  2.00%% 12.3%=,
NK1.14/CD69+AEZE= 0.52%%F 0.72% %, CD11b+F4/80+/CD69+ A&
= 46.1%9 51.2%%  JEwow, I HAAEo e} FALEH
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CD4+/CD69+THXE, CD8+/CD69+TAHES &Astd AAE Z71ES
golstdet (Fig. 156C). AW NKAEE dix+3 Hlwste] CGE 200
mg/kg T 213 population®] zbo]= #Z X &kt PECoIA 9] BAE
= oz ©F Fo 47 8.61%9 15.3% =2 JElston, ﬂ%z%ql uug}
o] CGE 200 mg/kg7t PECEZAEZA XA BAEE S7HA 71 AL Fols)

Atk (Fig. 156D). HE3H, didelA CGE 200 mg/kg Fola 9] IgA -4 G
HEwS 7IEo® 123.32 +14.41% % #olstAl S7tH= A St

(p<0.01) (Fig. 156E).

) AFIFFEE(CGE)S $+4FZ2E(ALE) €& (CGAL) 93 ROS ¥
NO A7l ]ﬂlr: I

(1) CGE<} ALE®l =3 vl&S A7 21std, RAW264.7 AlXZoA ROS<}H
NO AAS =435t

LPS (500 ng/ml) + CGE : ALE ratio (CGAL, 100 pg/ml)

Con 1:0 12 1:4

521 MFI: 94,75 MFI1: 7234 MFI : 62.08 MF1: 5938

a 4 LA LA

it

Fig. 157. The effects of CGE and ALE mixture (CGAL) on ROS and NO
production in RAW264.7 cells.

RAW264.7 cells were treated with CGE and ALE (CGAL) at various
mixture ratio in absence or presence of 500 ng/ml LPS for 24h. (A) The
production of ROS was analysed by flow cytometry after staining with
DCFH-DA. (B) The released NO was analyzed by Griess reagent systems.
Nr: normal: Con: control: CGE: Canavalia gladiata extract. ALE: Arctium
lappa extact. Data were expressed as the mean #SD. *#p<0.005vsNr: p¢(
0.05 vs Con.

viahility [“-'n}

(2) CGE®} ALE®S] &3u[&S 1:0, 1:2, 1:49 ¥&=2 A3ttt ROS A
S S4¢ 23 LPS Agwe] DOF F3 =+ 94.75= RAW264. 74 2ExF wlj <&
gt tixzwre] DCF ¥3#% 55.239 vlsl ROSAAe] S7He As ERlstsitt.
CGES} ALES 1:0, 1:2, 1:49 wvl& &% g A DCF ¥F=e 7H7
72.34, 62.08, 59.352 ZAH=EA oW, LPS Ag 3 Hlal Al CGES ALES
1:49] vjg=2 &3ste] At s wf ROSS A Fo] &3] as A &
Attt (Fig. 157A). NO WE%S 54 A3, RAW264.7 Al2ZRF v &gl
PEFINOEEE 0.62 +0.05 uMAx LPS 8ol NO HE+ 8.46
+0.09 uM= LPS A=l 93] folst l O W=o] S7tE AT (p<0.005).

J_z
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Counts

CGE®} ALES 1:0, 1:2, 1:4 v &= =3l A3 S v NOW=EZHS 7}
7} 8.46 £0.20 uM, 8.21 £+0.08 uM, 7.18 20.52 uM=E ZA =AU 1 LPS A

T3 v Al NOWE 8 CGES ALES 1:49] v &= E3sto] AgsgS
b fFeolFew AasHE FsA (P<0.05) (Fig. 157B). ALE¢
RAW264.7 Mol AEE nA&= FFS golr 7] 9t ¢4 FEE55 25,
50, 100, 200, 400 (gg/mD 9 H%= 247k ek A3t 27 iz 100%
£ 7]Fo% ALE 25, 50, 100, 200, 400 gg/ml s%olA Z+z} 100.59
+0.94%, 102.29 +4.19%, 105.58 +3.52%, 100.20 +1.50%, 99.24 +3.91%
2 Aol &g Wy ek (Fig., 157C).

) FFFFEE FYFEE=14 ETFE (CGAL14) %2 AE lupeol,
chicoric acid, luepol® chicoric aicd (CA)S &FE (luepol+CA) 9
ROS ¥ NO AAd wA&= 9

(1) F5FFFEE(CCGE) ¥ $9F=E(ALE)9 A%< lupeol® chicoric acid?]
ROS$ NO Aol A= s A3t

= U
A B
LPS {500 ng/ml)
Nr Con CGALL4
- MFL: 158 MFI; 78,7 ‘ MFL: 429 200+
i.‘ LL -L o = 150
L Y ; g
SE
% 3 100
LPS (500 ng/ml) g%
€<
 Lupeal (Mu.m ackd (CA) _ Lupeol + CA (1:4) a0
E MEL: 244 MF1 ;42 '. MFI: 201
! 0
l Nr Con CGAL14 Lupeol CA Lupeol+CA(pg/ml)
. = S 100 160 100 100
RDS l[)'l'l-' D\j

LPS (500 ng/ml)

Fig. 158. The effects of CGAL, lepeol, chicoric acid, and lepeol+CAon ROS
and NO production in RAW264.7 cells.

RAW264.7 cells were treated with CGAL, lepeol, CA, and lepeol and CA
mixture (lupeol+ CA) contractionin absence or presence of 500 ng/ml LPS for
24h. (A) The production of ROS was analysed by flow cytometry after
staining with DCFH-DA. (B) The released NO was analyzed by Griess
reagent systems. Nr: normal: Con: control; CGAL14: CGE and ALE mixture
at 1:4 ratio. CA: chicoric acid. CA: chicoric acid. lepeol+ CA: lepeol and
chicoric acid mixture at 1:4 ratio. Data were expressed as the mean +SD.
#¥p(0.005vsNr; p( 0.05 and p( 0.01 vs Con.

(3) LPS A9 DCF ¥3%t 75.72 tx9 DCF ¥33% 15.89 vld) &4
sHAl ROSAAo] F7hel v, CGALI14olA DCF FHF%E 4292 o5t
ROS AAlo] ZAaste Feldlgdtl. =3F lupeol, chicoric acid, lupeol®t
chicoric acid®] 1:4 &&& (lupeol+CA)ol A Z+2} 42.2, 24.4, 21.1= }E}
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U ROSS Aol HAas 1S gttt (Fig. 158A). ROS A4 A¥fe}
FAFSHAl NO W& 94 xS 7|£22 LPS fxd 9d NOWE o]
175 +1.19%% 73t (p<0.005), CGAL14 100 pg/ml, lupeol,
chicoric acid, lupeol+CA 100 pg/ml wX=olAx Z+Z 156.80 +0.48%
(p€0.01), 132.76 *7.88% (p<0.01), 171.18 #0.38% (p<0.05), 135.05
+3.88% (p<0.01) & NOWE#o] LPS AT vla A] f92 o2 243S
ol (Fig. 158B).

) Y RAA FAFFFEEFYFEE=14 =FE (CGAL14), AE
lupeol, chicoric acid(CA), luepol+CA®° 3 &3}

(1) g Mz MC38E oA tidyd sEXRddA CGALI14, lupeol,
chicoric acid, luepol+CAFo]o] o3 £ Hue T A,

I CA  LupovleCAmukg)
10 10

CEALIY [p—" denrte weld Liposl = CA

LR
i g § %
I8 B 8 g g
¥ L ) ) § E B
R . o = o M = e

Prapeini b [E—— P et [ [RS——
G W G, | M i = T

g™ s v

Fig. 159. The effects of CGAL, lepeol, chicoric acid, and lepeol+CA on
tumor volume, weight and cell cycles in tumor bearing mice.

The mice were injected subcutaneously with MC38 murine colon cancer cell
lines. (A) Tumor volume, (B) Representative picture of tumor, (C) Tumor
weight. (D) The cell cycle progression was analyzed by flow cytometry after
staining with PI. The cells were isolated from MC38 tumor. Con: tumor
bearing mice injected with murine colon cancer cell lines MC38: CGAL14:
CGE and ALE mixture at 1:4 ratio. CA: chicoric acid. lepeol+CA: lepeol
and chicoric acid mixture at 1:4 ratio. Data were expressed as the mean
+SD. p( 0.05. "p¢ 0.01 and p¢ 0.05 vs Con.

(2) FF9 Hye= %4 dzxz+3 v Al CGAL14 100 mg/kg, lupeol 10
mg/kg, chicoric acid 10 mg/kg, ¢ 10 mg/kg T & ZFAE VEho] Fo
21Y Foll= FoA e T4 F9Y AAE st (Fig. 159A). %9
TAE FAdEatol A 3.55 £0.27g, CGAL14 100 mg/kg Foldtol & 2.25
+0.18g (p<0.01)&E B T FAZF FoshA A& At lupeol 10 mg/kg
2o, chicoric acid 10 mg/kg T+, luepol+CA 10 mg/kg Fo ol A
77} 1.83 +0.18g (p<0.005), 3.04 +0.10g (p<0.1), 1.57 +0.24g (p<0.005)
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= Uetdlen of5e] Fojo osf Fdhzadt va Al FelstAl FF FAT
% golslitt (Fig. 159B, C). CGAL14, lupeol, chicoric acid,
luepol+ CAE Fo3t &9 oF XA A B3 MIToA MIEF7E EA3H
A3, G0/G17]+= thETAA 46.19% S, CGAL14 100 meg/kg Folaol e
50.13% 5 HA°om, lupeol 100 mg/kg F+*, chicoric acid 100 mg/kg
o], lupeol +CA 100 mg/kg Folwtell Al 742t 70.76%, 54.35%, 76.59%
2 Y o]59] T G199 AE BEXxI Frtete AL st SvE
Hzzol A 45 54%%, CGAL14 100 mg/kg Eolol A 32.35%2 Hglo
. lupeol ¥ 10 mg/kg, chicoric acid 10 mg/kgFol+, luepol+CA
10 mg/kg FAANA Z2; 17.09%, 34.53%, 12.87% 5 HJoH, o9 F
ofol o&f S7] MEZF FAaFE Gl G2/M7]= tixTollA 12.26% %,
CGAL14 100 mg/kg Folwoll M= 17.52% % B9, lupeol 10 mg/kg F
]+, chicoric acid 10 mg/kg Fo1*, luepol+CA 10 mg/kg FolwollA 2t
7} 12.15%. 11.12%. 10.54%2 o]z ztol7} 9192 #9latelt} (Fig.
159D).

) ZY 2ddlA CGAL14, AE lupeol, chicoric acid, luepol+CAd] ¢
St o Z2ZF 9 WY Ao HAE= 9

(1)

CGAL14, lupeol, chicoric acid, luepol+CA Folo gk tjget 22 o=
25w WAANEZYpopulation A7,

CD3+/CD8+THE+= thxa oA 6.38%°1R L 21718.17%, 8.53%, 8.76%,
10.1% = YehY o] &4 Fofo 93] CD4+TAHE populatione] S71ES S
A3ttt CD3+/CD4+TAHXEE diZwellA 1.80%, CGAL14 100 mg/kg
o, lupeol 10 mg/kg F9+, chicoric acid 10 mg/kg FoI+,
luepol + CA 10 mg/kg FolrellAl 24243.01%, 2.01%, 2.75%, 2.22%% =}
Askal e Aol AAFHAL o] 59 Foo os CD8+Te| populationo] &
7He & A3ttt CD8+/CD69+TAHXE  dxaeA  2.29%°]aL
CGAL14 100 mg/kg T, lupeol 10 mg/kg T, chicoric acid 10
mg/kg Folt, luepol+CA 10 meg/kg Tl z+2t 8.17%. 8.53%,
8.76%, 10.1% =2 ol5 Fod 9a|CD8+<] &4l F7ld AS At
B220+/CD69+ A 2= thxe] 1.76%, CGAL14 100 mg/kg FoI+,
lupeol 10 mg/kg oI+, chicoric acid 10 mg/kg o, luepol+CA 10
mg/kg T2 217 1.75%, 1.26%, 2.14%, 1.80% =, chicoric acid <]
of o8& BAx7F EAES g2t CD11b+F4/80+/CD69+ A EE thz
70]23.4%, CGAL14 100 mg/kg ¥+, lupeol 10 mg/kg FoI+,
chicoric acid 10 mg/kg 151—044 luepol+CA 10 mg/kg FoI++2 z+z}
32.4%, 36.9%, 35.2%, 37.2%% e O] o|& Foo 93] &gt diAA
¥7F 7S #Fds Y (Fig. 160A). NK1.1+/CD69+ A EE thzaof A
7.58%°]93 CGAL14 100 mg/kg Fol*, lupeol 10 mg/kg Fol+,
chicoric acid 10 mg/kg ¥4+, luepol+CA 10 mg/kg T+ 74zt
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12.9%, 11.5%, 8.61%, 10.7% = °o| =<2 Fod 9ol &Adstd NKAHE7} =
7VeHs gdsdtt (Fig. 160B). H3$, CGAL14 100 mg/kg, lupeol 10
mg/kg, chicoric acid 10 mg/kg, luepol+CA 10 mg/kgES T3 5%

v oA E2]3 NKAEZANK-sensitive AES YAC-1AEE FAlo 8%k
5, YAC-19] 43 A& S A3 AAdxatelA 37.65 £2.13%, T4
Zdo A4 17.39 £1.61% (p<0.005) & R9°o™ CGAL14 100 mg/kg T,
lupeol 10 mg/kg F*, chicoric acid 10 mg/kg F*, lupeol+CA 10
mg/kg FATS 247 29.22 £1.31% (p<0.005), 25.35 +0.86% (p<0.01),
25.83 ¥2.57% (p<0.01), 25.54 £1.79% (p<0.01)E R Gz} vl
Al FEAIE AE 54 sHol FostA SUHE = S Felsde (Fig.
160C).
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Fig. 160. The effects of CGAL, lepeol, chicoric acid, and lepeol and chicoric
acid mixture on distributions of immune cells in the tumor of and NK cell
activity in spleen of tumor bearing mice.

The mice were injected subcutaneously with MC38 murine colon cancer cell
lines. The infiltrated cells were isolated from MC38 tumor at 2lday after
tumor injection.(A) The flow cytometry analysis ofCD4"T,CD8'T cell B cell
and macrophages was performed after staining with the indicated antibodies.
(B) The flow cytometry analysis of NK cell. The numbers in each quadrant
indicate the cell percentages. (C) NK cell activity was determined by lactate
dehydrogenase assay after splenocyte isolated from tumor bearing mice and
YAC-1 cell were incubated for 4h. WT: normal mice;Con: tumor bearing
mice injected with murine colon cancer cell lines MC38: CGAL14: CGE and
ALE mixture at 1:4 ratio. CA: chicoric acid. lepeol+ CA: lepeol and chicoric
acid mixture at 1:4 ratio. Data were expressed as the mean +SD."**p{0.005
vs WT: p¢ 0.05, "p¢0.01 and p(¢0.05 vs Con.
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IBDE AU 9% 2 Aol 7198 A3 4 Anow 3 Be HAA F £F
o) g Aol #a B WHI F4o] EHolth. AF ATeIA, DSS FE
IBD 2ee [BDE 9% A2 Wyl &5 Hasstcd 9o Agds 17
wdlo|th, 7]E A =¥ w=d DSSE A#eA 6 4 Foli=, IBD A=
o mE AWTHE F7h % 9FY AlET] @ F/b ded Qo
IBDY Azol AL§HE R FAA, WY AAA, FIF FE Aa¥e ¥
FSEE et 2 A4S TPHE B R% AT A

DSS = iz (DSS+0.5% CMC)S Aol Hlgte] AT a7 eyt

A
i, ymA e FAF(EFE, Y, AFITFEETEEE, AR AY
ol Histe] FAEgH R Fod UA Aol HaHeE AS AT A
w3l chlorogenic acid® chicoric acid® dtwvlolgj~, &+ WA= a9
A st EAE2 FAAYERTOE AEEHAEH, YAAUERTAANE G
Hste] SAH o2 FoAd JA AFeol #Hase A AT + AT (Fig
161).
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161. DSS % IBD A# R AFFFEE2EIE Foo & AFHs

DSS %= IBD vh¢-2 Reloxe] Al r Wst izt
Fig. 1622 ZWEA % (disease activity index, DAI) ¥3tE 22 e}

W Folth. DSS %= v (DSS+0.5% CMC)> DSSE =% A 54, 7
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TE UG, sHAT FAH R FodS UEAE . FAHEL
91 chlorogenic acid®} chicoric acid T+ 9dolA 7TH oldle] H4E
Bfilar, ol= A o ® Folde UErAT. UHA| s Fod (59, #

FF $Y ERE, TS 9ol FYRRT BERG S 2 TR olge)
A5 R BAGACE F4S FAT £ AT EF £ FoliEe 9
2| 4 FE AFE JEIRAT EATFHOE fo4S vhehAE
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i} i r ] | % [ ! (] ¥ Days

Fig. 162. DSS % IBD A% oA T3 9o HIE
Fojo mE AW dd s st #

2}) DSS % IBD wh$-~ mdore] & Zo] W3l w3

DSS #% iz (DSS+0.5% CMC)<& DSSE =% A 6¢
Agiel Wstel g FAolE HAF F AT FAW DSSE AET #
Fol A vl kB FolE (A4FF, $9, 4TI $Y TG,

=2
DSS+0.5% CMC)oll ®vlsle] =LA

_l

» o
40

ol

Zao] ZdeolE DSS & dx=at ( =
Holx] AUttt DSSE F=d A 9Y FollM e & FoAT 5 AFITFE=ET
3= 100mpk "l“oq I FAFoT, AUl E=T (chlorogenic acid, chicoric
acid)olA] DSS f&= diZw (DSS+0.5% CMC)el| Blste] ofzk & Aozt 71

N

NS ek 4 AT (Fig. 163).

1) DSS % IBD wp§-2= BEdojAo] & Zo] Ws}

Fig. 164% IBD w92 Ede] 7 Zojo] Wss aza yehd Zojt)
DSS % thxa (DSS+0.5% CMC)2 DSSE X3 A 6%, 9YU FolA
Aol et #e FdolE YERWTE DSSE FEd A 69 FolA U A
obE Folat (FFF, Y. AFIEFEESTETE, T YR FLo
= DSS #% dEza (DSS+0.5% CMC)dl Hlgte] & Aol= Holx et}
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Fig. 165. Mixture of Canavalia gladiata and Arctium lappa prevented clinical signs of
DSS-induced IBD. (A) Changes of body weights were measured from WT mice, control
mice, C.gladiata-treated mice, A.lappa-treated mice and C.gladiata and A.lappa
mixture-treated mice. Data are represented as a percentage of body weight relative to
initial body weight. (B) The DAI was calculated as described in Materials and Methods.
(C) Macroscopic image of large intestines. (D) Colon length was measured and
represented as a percentage of control. (E) Microscopic vi