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SUMMARY
[ . Title

Commercialization and Breeding of the Functional Rice.
II. Objectives and Significance of the research

O Registration of the world’s best level of anthocyanin containg rice cultivar and Breeding

of new multi—functional black colored rice.
O Identification and analytical method establishment of the phytochemicals in the rice bran.
O Development of nutraceutical product using the highly functional crop resources.

O Expansion of domestic demand and foreign market with nutraceutical products.

[I. Contents and Scope

O Agronomic characterization and registration of anthocyanin high containing rice varieties.
O Breeding of advanced lines to select multi-functional colored rice cultivars.

O Resistance test for anthocyanin highly containing rice varieties to disease and pest.

O Isolation and identification of biological active compounds from rice bran.

O Development of analytical method of phytochemical in rice bran and germplasm
evaluation using HPLC/MS/MS.

O Development of functional food materials using anthocyanin highly containing rice

cultivar.

O Assessment of food safety and insecurity of the fermented rice bran and related

functional products.

O Development of nutraceutical grain food products using multi—functional rice.



IV. Results and Suggestions

Rice is the principal cereal in Asia, some countries in Africa, and Latin America. With
growing concerns regarding national health and the expanding markets of health food,
diverse agricultural crops or residues are attractive sources of bioactive compounds. Colored
rice is broadly known as an enriched rice with improved organoleptic properties. Our
research group bred several rice cultivars which containing high anthocyanin. Among them,
C3GHi was selected for the phytochemical investigation.

In relation to the four varieties of colored rice, analyses were made of the oil content, the
fatty acid composition, the protein content, the amino acid component and the pigmentary
characteristics of testae. The followings show the results in summary.

In the case of Superjami having a high content of cyanidin—-3-glucoside (C3@G), it had a
low content of oil but had a high content of protein. In particular, it had a higher content
of oleic acid (C18:1) and linolenic acid (C18:3) in comparison with other varieties that had
the high content of C3G. Four varieties of colored rice were similar in the essential amino
acid content (3548 - 36.15%); especially, Superjami was high in serine, valine, isoleucine,
leucine, phenylalanine and lysine. The four varieties had the highest content of glutamic
acid but the lowest content of methionine. The C3G content in Superjami was at least 10
times higher than that in Heugjinjubyeo. Actually, the content per 100 gram indicated
2,840mg and 2655mg in 2008 and 2009 respectively. The C3G content in the varieties
reached the peak 15 to 20 days after pollination, but later it increased gently. In the case of
Superjami having a high content of C3G, the testa on the opposite of the gemmule, i.e., the
aleurone layer, was thicker than that in the direction of the gemmule, as compared to other
varieties.

‘Daeripjami’, a new large—grain and blackish purple pigmented rice cultivar, was derived
from a cross bhetween Geomjeongbyeo having a high C3G(cyaniding 3-glucoside) content
and Daeribbyeo 1 having a very large grain and good popping quality in 2002 and was
selected by means of a pedigree breeding. The pedigree of ‘Daeripjami’, KNOU 4 designated
in 2008 was SR28755-44-2-10-1-2-1.It has about 80.5cm in culmlength and &7 spikelets per
panicle. The 1,000-brown rice weight is 27.9g, 1.6 times heavier than that of Heugjinjubyeo
and C3G conten to fDaeripjami’ is 3.6 times higher compared with that of Heujinjubyeo.
The vyield potential of 'Daeripjami’ is about 4.5MT/ha in brown rice at standard fertilizer
application level in middle plain.

"Keunnunjami’, a new blackish purple pigmented rice cultivar with giant embryo, is a
mid-maturing ecotype developed by rice breeding team at Korean National Open University.
This variety was derived from three-way cross between Heugjinjubyeo / Suweon 425 //
EM76 in 2002 and selected by pedigree breeding method until F; generation. The heading
date of this variety is August 13 and 17 days later than that of Heugjinjubyeo in middle

plain areas .'Keunnunjami’ has 87.1 cm of culm height and 114 spikelets per panicle. Grain

_5_



weight of 1,000-brown rice of this variety is lighter than of Heugjinjubyeo. However
embryo weight is 2.82 times heavier than that of heugjinjubyeo on the single grain base.
C3G(Cyanidin3—-glucoside) content of 'Keunnunjami’ is 2 times higher compared with that of
Heugjinjubyeo. The brown rice yield of 'Keunnunjami’ was about 4.10MT/ha at ordinary
fertilizer level.

Three phenolic compounds were isolated from the butanol fraction. Their structure were
elucidated as quercetin, protocatechuic acid, and vanillic acid. The analgesic activity of them
were revealed. Thus we measured their degranulation—inhibitory effects against RBL-2H3
cells induced by the IgE-antigen complex. Among them, protocatechuic acid potently
inhibited the degranulatin of RBL-2H3 cells. However C3G showed the weak inhibition
compared to those of the others. Mast cell play a key role in immediate-type allergic
reactions through the release of numerous mediators and cytokines. TNF-a is a key
mediator in many cytokine-dependent inflammatory events. TNF-a is released in allergic
responses from both mast cells and macrophages via IgE-dependent mechanism. It has been
well known that TNF-a induces chemotaxis of neutrophils and T-cells, enhances
cytotoxicity of macrophages, and stimulates the expression of adhesion molecules from
endothelial cells. Many reviews indicated that TNEF-a released from mast cell is responsible
for eosinophil survival through partial inhibition of apoptosis, thereby contributes to chronic
inflammation. In this regard, our results suggest that protocatechuic acid and vanillic acid
could affect the acute allergic reaction as well as chronic inflammation through the
regulation of cytokines gene expression in the mast cell.

Black colored rice varieties contained large amount of phenolic compounds. Based on the
backgrounds, anti—-inflammatory activities of colored rice cultivars were determined as the
major parameter for physiological functionality for health. Anti-inflammatory activities of
the pigmented rices were assessed using RBL-2H3 cells. The results showed that the
pigmented rices inhibited the secretion of histamine and B-hexosaminidase significantly as
compared to theose of the non-pigmented rice. In addition, the pigmented rice inhibited the
generation of proinflammatory cytokines including IL-18 and IL-6 in transcriptional level
more effectively than the non-pigmented rice did. To understand the antiallergic mechanism
of colored rice cultivars, their inhibitory effects in the protein expressions of
proinflammatory cytokine TNF-a and IgE switching cytokine IL-4 in RBL-2H3 cells
induced by IgE-antigen complex were measured using an ELISA assay. Tested rice
extracts at a concentration of S0ppm were found to inhibit the expressions of TNF-a and
IL-4 by 50%, respectively. Finally, these findings suggest that colored rice and its main
constituents may improve the IgE-induced anaphylaxis and scratching behaviors.

Phytoestrogenic effects of colored rice varieties were investigated. Heugjinjubyeo, Suwon
425, Superjami, Keunnunjami, and chuchungbyeo as a positive control were tested. Aquous
ethanol extracts of tested rice varieties were found to stimulate cell proliferation of MCF-7

cells by 70%. Beside cell proliferation, increased pS2 and c-# levels were observed after



exposure of the cells to rice extracts. The progesterone receptor(PR) is an intracellular
steroid receptor that specifically binds progesterone. Estrogen is necessary to induce the
progesterone receptors. In this study, PR was increased by the tested rice extracts.
However the quantity of ER—-a was not increased by the tested rice extracts. Although the
exact mechanism and key compounds are not clear, colored rice improves the status of sex
hormones, especially estrogen. These effects might reduce the risk of breast cancer and
cardiovascular diseases in postmenopausal women.

C3GHi, a novel black rice variety developed by conventional breeding has more high
contents of cyanidine-3-glucoside(C3G) and a more strong antioxidant than normal black
rice. we investigate the antioxidative potential and andti-diabetic activity of C3GHi and
extract of it for the purpose of development of functional materials or replacemen meal for
diabetic patients. Using in vitro antioxidative activity assay system such ac DPPH radical
quenching assay, superoxide anion radical scavenging assay, inhibition of lipid peroxidation
and DNA breakage assay, C3GHi extract was observed to have more high antioxidative
activity than normal black rice breed. The glycemic index of a freeze dried powder of
C3GHi brown rice showed 43.7+18.8, which belonged to low GI food(GI of 55 or less).
Using in vivo diabetic model such as db/db mice model and streptozotocin-induced diabetic
model, C3GHi rice extract decrease blood glucose level and inhibit oxidative stress in blood.
From the results, we think that the C3GHi varieties have a potential for the functional
materials or ingredient of meal replacement for diabetic pateients.

Rice bran is by-—products from the dehulling process of rice, an important food resource
in Korea. Various studies have been reported immune-enhancing effects of rice bran
cultured with Lentinus edodes. In particular black rice bran that contains anthocyanin hs
the beneficial effects on immune system. C3GHi, a recently released black colored rice
cultivar, has higher contents of cyanidine-3-glucoside(C3@G), a strong antioxidant than those
of currently cultivated black rice cultivars. Using in vivo and in vitro model for
inflammation and allgergy, anti-inflammatory and anti—allergic effects of C3G-F were
determined. C3G-F induced tumor suppressive effect on Sarcoma-180 cell and B16
melanoma cell injected to mice. These results suggest that the capacity of C3G-F seems to
act as a potent immunomodulator and with the absence of notable side-effects, C3G-F
could be used as a novel functional food ingredient having possible therapeutic effects
against immunological disorders. we also investigate the possible immune-enhancing effects
of black rice bran substance extracted from a submerged culture of Lentinus edodes with
black rice bran(crude fermentation—polysaccharice, CFP) and products(crude
fermentation—polysacchar— id-S. cerevisiae CFP-S, crude fermentation—polysacchride—L.
gasseri, CFP-L) which are of secondary fermentation of by using Saccharomyces cerevisiae
and lactobacillus gasseri in the Blab/c male mice. We found that supplementation of CFP,
CFP-S and CFP-L enhanced macrophage and splennocyte proliferation compared to the

control group(NC) in mice. Also, we measured the concentration of cytokines(IFN-y, TNF-



a, IL-6) secreted by activated macrophage and splenocyte proliferation compared to the
control group but supplementation of CFP-L decreased the splenoyte proliferation compared
to the control group(without mitogen and treated with LPS). When macrophage and
splenocyte were stimulated by CFP and CEFP-S supplementation, it was increased IFN-y,
TNF-a and IL-6 concentration compared with the control group. These results suggest that
the capacity of CFP and CFP-S seem to act as a potent immune modulator causing
augmentation of immune cell activity, and enhance the immue function through regulating

cytokine production capacity by activated macrophage and splenocyte in mice.

V. Conclusions and Utilization

O Protection for world’s best level of anthocyanin containg rice cultivar and advanced step to
breeding of new multi—functional black colored rice.

O Enlarge the culture land and income of farmers derived from new demanding.

O Technical cooperation with developed country by using genetic resources which is new
functional varieties.

O Assessment of food safety and insecurity of the fermented irc bran and related
funcitonal products.

O Prepare for basis to breed personalized functional varieties by identified biological active
substances in rice.

O Make new demand caused by commercialized functional substances
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5) =LEZTY LA tHA

A= 20039 SRS el 94255 ww] S AE T C3GE ] e AEd
8 125 lFune] 3l Fo Athol A Zdo] 53FaL, C3GTHo| =2 /A5 A
7] A

shaL, 20049 Al $ 2007dA7kA] wid ﬂiﬂﬂ&@ﬂ e A A5k
S A

f A =
o2 93 ;A Ao 2008dF-E 2009@7A] AwIAE-S A A
sRIAA =77, M, 7, 77, AvEHES T WHolAFT HEEFES SXF M
o} o7t A9 glo] FFo] WU Aw) +FAE sl 2000 X 15 3,
gukB oz oldste]l #UNL ZAG AR AAHor FIsn o|gF/L BAFA 2
=3
7% o)Ak aln
78 a5 71| 2P em) | FAHem) J o an
o]414:(No) | H<E(No) | HHZF(g)
2008 7.26 73.0 21.8 10.2 884 17.2
_ 2009 7.25 75.0 21.0 9.0 82.0 17.0
A%
B 74.0 214 9.6 85.2 171
Hol A4 1.9 2.6 8.8 5.3 0.8
2008 8.29 76.8 19.3 10.8 114.0 25.9
s 2009 8.25 73.0 20.4 10.4 123.0 264
T3 A -
B 74.9 19.9 10.6 118.5 26.2
Hol A4 3.6 3.9 2.7 54 14

6) FF T =wo] Hi= FUHAR
(b W3t Sol ek A

(th "5

257} By, Aere] =y Ydon AnHYFo] 264g0 2 EAFE W 170g
Hoh 1.56v A% =
Az ] e
:?_% pa) O] 3 h= ot o
= = T7]ﬂ A3ERH 71—:']_ O] E._'E_ T7]ﬂ A3ERH (%)
(mm) (mm) (mm) g (mm) (mm) (mm) g
ZAF 7.63 311 2.02 245 5.77 246 1.79 2.35 81.0
Zr3] 2} 1) 8.44 3.90 216 216 5.90 315 2.03 1.87 82.8

(vh Aefdas A4
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(2h) 71EpA B
OtE Alopd o] FEA A0l C3GEHE] T AFE W KU 109 AR & FFoZ FHu 100g

F C3GE o] 2007 2,943mg, 2008 2,656mg g Lot}

2943
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a9 4 FAFG AN e dAn) A2

Anthocyanine 2 &9] # A, Q) 7], Byl &8t 4, A, A Mioln HE 9
vl 2] flavonoid# A= F2u] &2 A9l anthocyanine”] 4= Cyanidin-3-glucoside(C3G),
Cyanidin-3-thamnoside, Cyanidin-3,5-diglucoside, maldine-3-galactoside® T % o] ¢low, o] &
C3G7} 78 Mgl Aoz ez At

Choi et al.(1994)e] Ao )3 anthocyanines 2 4AE 717 f2 17} H] anthocyanine 7|
Mg 7R v R e kst @A S 7PA T, A 3AEsEAI)]l a-tocopherol# +AFEE
s THA AL, ANART A AL FAkske o] o Heojyrtar woarskal itk

w3t anthocyanined 249l Cyanidin-3-glucosides= & o] (Yoshimoto et al.,, 2001), 3
75 (Wang & Mazza, 2002), Z 8 2~HE A3}7]5(Auger et al, 2001) & th&Fs AeldA
UelE Aoz Basar Qul 2 9 & Ling et al(2001)9] Aol A red rice®t black rice

A# 3 B71¢] @7 HDL-cholesterol X9 HDL/LDL-cholesterols 714171 Aoz
Hasklvh webd, 2 Ao e Aegde] ¢ ZoR didEHs FENEE cyandine-
3-glucoside 3T "FFHA]Y FAUE o] &ste] V|ETEI AWAERA, TR Shekat oAt

& T8k, o F ol &d Ve A B VeA AEde A V|2QTR FRT A3 v

ty o o

f Aulo] V) SFe EE Wolv} 215~283%2 H ko] 2.44% = E, C3G 47}
o AT E RATHE 5)
Arle] AW (E 5N AT BE SEHCISLO] 34.8% ~39.8%, & HAH(C18:2)0]
A
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Rom 53] ZEIIAUA FollA SHlabd gEALh e C3G AT B2 A
oA =kal, XX AR FaEAT. e B AdFAESY HiuodAx duu
FHE F ARAS LU, 2Eda L Bl o Se] AR AW el
#He A& sk Avk(Choi, 1991).
E 3 AWEE 9 Amino acid /3 A}o] (MOL )
Amino acid Varieties
Suwon 425 | Heugjinjubyeo | C3GHibyeo | Superjamibyeo
Asparatic acid 10.18 10.20 10.82 10.10
Threonine 3.93 3.89 3.95 391
Serine 541 5.39 544 549
Glutamic acid 1941 19.12 19.14 19.45
Proline 4.78 4.75 4.82 4.70
Glycine 532 5.35 522 521
Alanine 6.34 6.41 622 6.25
Cystein 0.74 0.73 052 050
Valine 6.30 6.25 6.37 6.44
Methionine 2.03 2.08 1.98 1.86
Isoleucine 4.00 3.95 4.08 411
Leucine 9.31 912 948 9.67
Tyrosine 1.61 1.69 153 1.50
Phenylalanine 5.64 5.56 5.64 578
Lysine 428 442 451 437
Histidine 2.78 2.84 272 273
Arginine 7.96 825 7.56 7.61
Total 100 100 100 100
Essential amino acid 35.48 35.27 36.02 36.15
E 4 TR fAel A G A e g
Variety . Content (%) _
: 0il Protein
Suwon 425 2.83 878
Heugjinjubyeo 2.45 8.53
C3GHibyeo 2.36 9.21
Superjamibyeo 2.15 9.89
Mean 2.44 9.10
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Saturztceii fatty Unsaturated fatty acid
Varieties (SFA) (USFA) SFA | USFA
C16:0 | C18:0 | C18:1 | C18:2 | C18:3
Heugjinju byeo 21.9 2.8 34.8 394 0.7 24.7 74.9
Suwon 425 21.5 2.5 36.4 38.5 0.8 24.0 75.7
C3GHibyeo 22.0 1.9 36.9 36.8 1.9 23.9 75.6
Superjamibyeo 19.3 2.7 39.8 36.3 1.6 22.0 7.7
Mean 21.18 248 36.98 37.75 1.25 23.60 75.98
FAVEE FUBEG SAFH G FFE 7h 8T8%, 853% % eI 4 A
T 9.1%=Z oA BA UEYTHE 4). o' FF9 o4t S HY d ofn| =it FhE
o] 35.27- 36.16% = A w7HA] &Ex  dwkge] FAgoln| 4t 3 32% BT oA U
(Choi, 1990). &oll A 7} Agtd ol F Q3 ofu| A4kl lysine &2 C3GHIM 7} tA =%k

v}, o}m =4t ol A] serine, glutamic acid, isoleucine, leucine %8 ¥ An) ¥ 7} thA =9ku)

Aol E Fo| A T F5E-8E RS e obn| =4E2 glutamic acid® 19.12~19.45%
Fom, th5 o2& aspartic acid, leucines©] 27 10.1~108, 9.1~9.7% A=) H4 ofv
=Ab FolA ko]l s e AL leucineol A 7 AW AL methionine©] $.0.H
threonine ¥} T]&0 serined} lysine™ $hzFo] 42 ofn]=iko] $l T},

olg] g ot :=Ab F=FS Cagampang Go| thE
o A ¢] =gt

Lysine 7} S35 A ofu|ito gz F2 AZoy wjote] Wo| 3hfEo] il
Wz Ao F2 o] lysine HEY F33H olw:=Ah threonine @ tryptophan o] &35
H ool BF AbSo ogk AETA HAAA @A g8 Fo=2 FHEAH(Bressani R. et
al, 1971, Mitra G.N, et al, 1971).

T AL QFEAJobd ] FEAAS C3G FHEFe]l SXIFH Kt 108 o] =& FEoE d
v 100gd C3GA aghaFo] 2008 ol &= 2,840mg, 2009 o= 2,656mga HoFATH1E 5).

=
e
ofN
lo
K=
=)
tr
2

gl el walgk ni
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2. AT o] EESHA

TEATHE ¥ FF] TSR Ve ETFEEY A FE S49 dFoR ¥ Fo 3
e AL F FEAopUS] RS Folal, AE(H))e] S %}%6}71 a st EAl
ekl setatol A ERFHel 9 4255 S AlEolA A hi 3GATH BiEe A7)
7F & EM76< 20039 &FAlol <1 wj %}&%E‘r FIEAE &3] F, A5 4 20049 *2
ol Fo' dste] Aieo]l Aa, 28] Fuatm, C3GHEZe] w2 /MAlE Adstalct

2001 2002 2003 2004 2005 2006 2007 2008 2009

7 FESARE AR
® 2001 ~ 20039 AERFH €L ATSA

AAMae] FheFo] Fal, ()7 & AeSHAE 93] w3 &
A% F ZAF He 94255 9 wH]F ol A high C3GA S-S Ug%}oﬂ C3G &S H7hst
o] CG2-2-45-4-1-22-3 A5-& sz, w7} & EM76 A% s

® 2003 T 20079 =FAAE 2 AT

Yo A3e = ASe dAske]l 2003 sHAll high C3GA S EM76& 43 o=
Wi gs Adskal, 20049 2ol Al A FolAl A Fz A5 F88kal 2007d 744 vl
W Aol AlFAulstH A 2ol Fzstar, Zieo] AW, AR 100gW C3GTHEe] =&
SR28706-9-5-3-2-3-4 A& A

Kl

® 2008\ T 20099 : AL AA 2 sHESAE
A A5 (SR28706-9-5-3-2-3-4)ol] il KNOU 8ze}ir 7} 38laL, 2008172009 o
Gag ammon A A4 % 5AAFAYE 29 2% AL HAGn 2

Apv ek v 55y,
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¥ 10. 449 =89 §44 55 2 DNA v FH
Annealing Exp.
Rgenes Chrs. Markers Temp.(C) Size(bp) Reference
Pi-b 2 NSh 57 629 - z
R o et al.
Pi-5 9 JJ817 60 1450 2007
Pi-a 11 yea72* 60 870/635
pB8 55 700 Liu et al
Pi-9 6 pBAl4 ) 400 2002
NBS-0/Ux 60 928 Qu et al. 2006
JJ80 56 442 .
Pi-i 9 1J81 56 343 Y12§é 4‘”'
JJj113 56 484
Y1.155/87 58 1042 Jia et al
Pi-ta, ta? 12 Y1.183/87 55 1042 32060 4a'
Y1.100/102 55 403
Pit 1 t256 60 322
. 74792 60 340
Pimz 6 260510 60 356
Pzt 6 216057 60 360 2006
Pi-k 11 k6415 60 140
Pi-km 11 k6441 60 404
Pi-kp 11 k39575 60 158

* These PCR products were digested with the Hinf I restriction enzyme.

2 54 Ase =89 FA4 T At
137 =4 AGA fAAe ga B4 A 200 FA40 FF FolA 197 FEeA Holw 3t
Lol AR fAXE AR, A5 Wl M= pia pii, pita?, pik 4709] AR A &

AH AT 11).

29 Al Y23 Pib AR YT FFolA fHlE Aoz w FUF FFol= IR IR4
oA, ALY 7} wHjRE R AMEE BLI1, BL79A f2d A= Bid v It Cho & 2007). Nsbh w1}

AE ol gstol Pib 44 FAT A3k, 2] 48] EF U AT F 547, £ 455, §HIE 5 T
A EAISE FAFH, 24 AUAE, hAA I, S S8 T 18),

i
= w0
= I R O S [URY, U
L o0 ﬁ'-' 8 _‘—,0 QuouzncI W O 00
cE 2338222932832 02 2T e
Nsb
629bp ——»

o9 18 QHEAlohd FE AE 2 v FA499 P A% B4 2%



Pita ¥ Pite? 744 &84S #3] AH-E DNA vl YL155, YLIR3, YL872 YLI55/YLR7 Z3ellA=
Pita 2 Pita? FAASE 5231, YLISY/TLR? %< pita, pita?E +E31H, Pitast Pita?s TE31K =
Foke Aow BauHdv(Jia et al 2004). FAAES DNA %3 23 S35 AA4u, 4105 oy
A ¥ 7L Pita %7 Pita?E 7HA AL v A2 FERIHJTHIE 19). Cho 5(2007)2 Ul 759 Pita?
AR Fuji2g0o& Barsh vt g, 53] A5 Lo of &9 Fujie0dllA FH¥ Pi2E
7FA AL Ao Tt

Hm

23

@ @

] " © .

1 Hea~UI o &
YL155/YL87 EaEr S 30 BT 83283502 TS Ee
1,042bp—, |2

1,042bp— B

YL183/YL87

19 19 QHEAlobd WFH AE 2 40 §4499 Pitg, Pi? 4% $4 23

gul o] 4% ] AN A AdElel YRS P, Pi SAA BAS 98 JT3(P5, Pi EolvlA)S o] &3}l
DNAE F%3 23, 2715, S, Sl Aut Pi fra27F g5, JRI7T= $53 23t P
A4 °7ﬂ A= AR (L

by

Q=0

LT

_|_|_|I g ﬂﬂﬁUI 0000 ¥

o e o = o [ = 0DZunI

xRS eala 32835 22E2T58T e
484bp—,
1,450bp —

S 0. AR TF AT L A4 fa49e P, Pis £44 B4 23

o

A

Pia%t Pik AR w84 7424
le]

£%, 57 FENA BASUT, Pikm, Pir #7240 S951%
SUTHE 11). §F1EE ddse] §4

LH3W et Y3 Pig, Pib, Pitas 71X 1
v Pik7bF §4HAY 5%, 54, 59

rie >*~9

i, FHHE REoR S4¥ A9 2ol A
PiaE z% ste] 2-3709 =8 A FAAE 7R Aem gAY HAHe ey 155 w)
z )]

A oAl Pig, Pib, Pir7b B850, 242559 Frjo] EM76S

ato] & ST
S48 ZEAWME pib, pita, pld(E ZHe ROZ ZAES)

o}

oZ: oZ:
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2R Al
o # 2ke)
9] 2w o
7oA 2%
e A

._|

._|

2 5 v(ata)

S Z1F(ab,ta)/F Y4253 (a,b)
L5 ¥ (Fuji280(ta2))/ ) 7 2F Ak
T 3833 (b, 9(t)/A3

Dohok mochi 149/5X864
A (b)//8H 0 ()
X0 (ta, k)/dsl sy
2787 (b,i)/ 5% (a,b,ta)
ol g] 390/5X864
B2 F(abta)/5Y 425(ab)
AW (abta)/HHEY 15
A (ab,ta)/FY 425(ab)/UlEH 12
A (ab,ta)/FY 425(ab)/UlEH 12
BRF(a,bta)/5H 425(a,b)//EM76

ab
ataz k
bk
a
k
k
atak
a,b,ta

ab,i

al

ab
a,b,ta

b,ta

P HAA

a, Pia b, Pib 1, Pu k, Pik ta, Pita ta2, Pita’.
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BBCC Al 7F oFAB(O. minuta)ol A wreid P9 A&7d #+44 @42 fl& IRBL
elite line?} FAIAEE NBS O/UZ FZ¥ DNA wHd Aaxr Hinf 1S At d
500bp, 460bp, 240bpet 220bp 7| % AN oW, P9 types 671 typel @ EF% 3L, 1470
FAm FEE A FEQ LTH-typelZ ER/ISATE ol& 5 47] #FE-2 460bp2t 220bpe]
GHol AT Pi9-types M AL, 460bpSt 240bpe] wHol EFH3I EM76, TAF9 ZAW=
pB&(Pi9-specific primer) % %3-S ] positivedt 23E H Y. P9+ Pi2, Piz, Pizt 53
A ABE o] 9, thkst el s BWe AgAgS He] o] U3t FrlAl B
Fos Ao welrh dA o] DNA @] gk AV R4S F8 Fol vt

<
(A) 22 2
NSbO/U 3:..: n Hﬁgu:l: (GRS
oo IZ% -9 VoZunrs
HinflI EEEErTao0a ET03223502T2T528Le

a9 21 DAN @3 A3 a4 Ao wE fHv 5 BH

o5 SEAlokd IFH A% 2 H4)

[e]
o
o AlE A Al 274G A W AR A R RA Al 28 THed Aoz ddEnh
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o 5 = =
A2d fFAan g gdEAe] '3 B 24
LoaAgs Ay aEd=4d g4
b Hau 222 Ax 2 SR o

AT Sk SAAE EYe 2 dle] 43 C3GHI #Eo25H 19 229 22
oz FYHAE F7 vhfE C3GHI FAE MeOHE 713te] 23 FFdte] & F5
oAHst & AtESstel MeOH FE=& AL, o] w59 T/ 15 1E 718 &

7} o] n-hexane, EtOAc, BuOH #3%-& At} ©] 5 BuOH # 3 4 Eﬂﬁ}oﬂ ¥ 23
A7t Ad A9 AR EIRES FsAaL, 4719 sub 8-S Ao, 1 % 29 39 &
S 28 24904 A AE AFA ) recycling preparative HPLC system (flow rate: 4ml/min; 60%

ACN)-S o] &3le &F3 Axt 2 FE oA protocatechuic acid®} vanillic acid, =22]3. 39
L i

77 ¢4 e,

I

LA
411 A juit)

-8l o A Quercetin

C3GHi MeOH ===
|

N-Hexane fr. H,O fr.

| |
EtOAc fr. H,O fr.

BuOH fr. H,O fr.

(silica gel: 10x100cm,
Merck 7734)
| | | |

fr.1 fr.2 fr.3 fr.4
|

C3G

Protocatechuic acid Quercetin

Vanillic acid

19 22. C3GHi MeOH F=E =25 44 E &34
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719l 23. C3GHi BuOH #3o=z%¥ faAE &8 - Ag7zta 44
(CH:=Cl:MeOH:H:0=65:35:10).

219 24. Recycling preparative HPLC.
ZAY  © JAIGEL-GS310(20x500mm); flow rate: 4 ml/min;
UV-Vis(with RI).
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- Protocatechuic acid® %

N
- Hh

E{o{n

- Protocatechuic acidi= ¥49d vAEZ=z UV ~FEHAA e o =}
E(259 nm)¢}F o] AFg4 WE(295 nm)oll A Sl EEEL-S (2 25).

- TH-NMR 2= E# | 4§ 7.439| 4] meta-coupling (J=2.0 Hz)3}= & 719 proton,
0 6.78914 ortho-coupling (J=7.3 Hz)3l= 3+ 71¢] proton @ 0 742014 o]&3}
Z}7} ortho- % meta coupling (J=2.0, 7.3 Hz)3}+= proton signal &<1(1¥ 26).

- EI-MS spectrum®] m/z 154 [M]'E B3 Exl5F 154 (g 27).

L
i

Absorbance (AlJ)

225

175
15
125

59

0.75
05
0.25

295

I ’ 1 1] T 7
500 800 700 Wavslength (e}

§—°
g
=

19 25. Protocatechuic acid®] UV-spectrum.

_66_



B,-

4.805

w
is.s8
6.00

T
7

"
11.18

1% 26. Protocatechuic acid®] "H-NMR spectrum (CDsOD).

Abundance
16000+

14000 -

12000 4

10000

B000

6000

4000 -

2000 +

Scan 158

(6.395 min): W-3-9.D

109

1 i ! | Lyl

137

[*]

59,557 ‘|3 69 91 97 126
i Lt
50

1
L[ L U S R S M 2w SEL A ML B e LN R N L (R S e rlrtiv'rll'rvvlr

60 70 BO 50 160 1

19 27. Protocatechuic acid®] EI-MS spectrum.
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- Vanillic acid®] 3
- Vanillic acid 94 A8 nARdz E-MS spectrum® m/z 168 [M]'E& E3] &
AaF 168 &l(1g 28)
- UV 23 EfA vehths 4254 N=(259 nm)9k o2+ M=(291 nm)ol A
THESTEYS 2.
"H-NMR 2®E 3|4 protocatechuic acid®} 7S ABX type9] 1,3,4-trisubstituted
benzene el 9] s3HE<US FA(1H 29).
0 3.889 4 methoxy 2] singlet signal E<1(1% 29).
I3C-NMR Z#& Ed& & 3te=o] vanillic acid & #F (2 30).

[Abundance Scan 199 (5.475 min): BWH_3_19.D
26000 -
24000
22000
20000 97
18000 -
16000 -
14000
12000 51
10000

8000 55
6 79

63 71

3 123
4000 108 ‘
]

’OO:- : Hll ‘d' | Ihl H||||l..:TjL.ﬁ}ﬂllnI! o 398 M !l, 153.,L

B/s--> 'éo 70 80 90 100 110 120 130 140 __ 150 _ 160 _ 170

29 28, Vanillic acid®] EI-MS spectrum.
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18 30. Vanillic acid?] C-NMR spectrum (CDsOD).
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715 s:s ' PPmM
l ﬂ L ) BE
8 7 6 s a 3 z 1 ¢ ppm
28 29, Vanillic acid?] "H-NMR spectrum (CD;0D).
E 5] 52 38 EEEEELE g
g g9 48 =3 =EFsigEs T
1] 13 '\%i/
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- Quercetin®] %

- C3GHi¢] BuOH #38 % 3¥ sub-#+38 2 2 8B H recycling preparative HPLCE %3
AL quercetine AFMe HAE Huz TLCE %3 F2o] 7l ).

- 'TH-NMR ~#E#d A ABX type? 1,34-trisubstituted benzene 712 aromatic
proton®l O 7.54, 6.88, 7.67°] ]38 signalE=3 meta-coupling 3= 6 6.40, 6.189¢]
signal B AR UEtUs= 5709 phenold  OHell 7|9l HAF A
flavanonid @] signal &<91(Z1¥ 31).

- 13C-NMR(2¥ 32)7 HMBC A#HEZ (78 33)F T3] 2 §3Eo] quercetingl &

Az gho)
[s} =3 L.
t E -
3 - - -
1
i) Al
A AN b I L
e g A BNy P 1| — R e P FO LT R S0 A L YRF S0 i T
iE 1% im ] ] E [ ] k-1 L1 5 E k| o | (i
= e— e it e e e L e
i, [T T FL (S 2 a4.84 k. %l i EN T.aE L =i,
(L L 2 [ [E ] LE LERL N 2 L= B ()

18 31. Quercetin® 'H-NMR spectrum(DMSO-d6).
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9 32. Quercetin®] 13C-NMR spectrum(DMSO-d6)

100 | l
120 § ®
140

160 |

180

w W W L
Az £ =1 - L= =

= C F= Eeun W

¥ 33. Quercetin® HMBC spectrum(DMSO-db).
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2. & FF d Doprghel wE GABA o

2he] Al g B4 S 9ot FEEE PolA e wE GABA(Gamma—Amino
Buytric Acid) 3% #4& FRAaL, dHAY, AR, S5A440 Y, 5% EM76<

Al 8k3d vt

B S R

(1) TopxA

FAE Aol wol= A7 10cmdl ZEhaE FEU el Fo] HEHE Z3 ¢F 10mlo] F
FE TR SR FE %%QE% 3}&%2&1 A ¥ &&= 5084 X EH E‘r
24°Ce] F2o] FAHE AFAel 74 FEF 3SR 6,9, 12, 24, 484 H& oA T}

b b

(2) GABA %

TAlE A EE 05gS TissueLyser(Retsch GmbH & Co.KG, Haan,Germany)Z ©| &3l #
A w3k & 60% WE-e 5mLE 718 Z-37](Branson Ultrasonics Co., CT, USA)Z 20%
7t FE39 A4CAA 3000rpme £E=Z 1587 AAEYEP e, o]Z nylon

g FEoe
m, O.

syringe filter (25m 2um, Whatman) 2 o] 33k 3 E2Xof o] &3},

(3) HPLC-MS/MSE o] &3 GABA

iz

A =7

S GABAS Ao ALg9 7] 7] HPLC-MS/MS(Agilent 1200 series, USA)o] ™,
A2 Waters Nova-Pak ® Cs (3.9 x 150mm)E AF&319vh 8wl 0.1% formic acid2}
0.19% formic acid’} &% acetonitrile g 0.8ml/min & 2.2 XYt}

Mass spectrat™ electro spray ionization(ESI) source”} #2# (G6410 Triple Quadrupole Mass
Spectrometers HAE7|2 ARSI 217, Mass spectrometer™ positive ESIo| A 104.4—
87.3(m/z)& o] 23t £AE MRMEE=R AE33th

o 4

UQL’

2 3}

GABAT YA AAAG EdZA AHAMA
Z218 A= 347} Ae Aoz HEHA 9l

of ghrlel o,

E3 fabet SEAEE o] &3 el F
At wEhA E Oﬂ%loﬂﬂit A E o] A EAL] HAS 93 Gz Ao yholi] 7o
w2 ZF2dW GABA @ B4 2388 HPLC-MS/MSE o] &3l0] AHFRAS 8319t
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Gamma-Amino Buytric Acid(99%) ZF%-& ol 83l stock solutiong ¥&Eal o] & 343}
o] standard® AFE39 T THEo] A GABA standardZ positive ESI full scan ZE2vPLE13-S
&3t molecular ion 104.1(m/2)3k-s 7<= A& Festod, o] o2& A= HEstd
Aol &8} Al7|H A2 87.19 45.1(m/2)#& D& F ATHILF 34). o] 7|FEoz 7F AF9
GABA <& A#st & 5 A Ao

%10 5 |+ESI Scan (0.10 min) Frag=135.0V gaba_scan0001.d

329

238+ 104.1
5 6 257526

244
2324

1.8
1.6
144
129

14
0.8+
D6+
D4+
D24

! ] : : : g g : ; g :
50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Counts va. Mass-to-Charge (m/z)

18] 34, GABA(10ppm) standard scan spectrum.

R 5 FEe] WolAzte] wE GABA ##e wWol A AHoldE A ¥e EFEol
EM76cl91 oM, E¥o] theom FaFol woa, taAn st 4o, SEauae) 3
2Pl ERATHIEEE). SN whA e ol A ZEel 4841 4 we
g vpebgow, SEAm, dHAE e, EM76, 49 A o]l 48417E wol
g A4 24 W v BF 2 FFe] Fobd: AoE eAw Sols
Aol dA Ao GABA o @ae] Weld Farwh wssiAu o8l i
et 919t 2 AR wok GABAY FHe Wl 12403k o] $FH 1 PPl F
Ao wolu], wel 1 gelelA GABA o Fwe] Brieln wel ¥ ol o w
dEe Ag AcE WAk TAH 5EE F wold] wE 7} 2 GABAFHe
& DAz olE EFo Woldrlel WF ATE AHHOR
o5 HES] AR AelF Ro e,

o

pibe
0

o ot
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GABA Cone (ng/SXAFH =)

1200

1000

800

600

400

200

—ENT6 Fpamoy o Ama T 2EAH)H

O hour & hour 9 hour 12 hour 24 hour 48 hour
OFA[ZE

a3 35 & F3E LolARle] W GABA .
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FEAor 3 FEY AESAE Hrbe 20009 S A7 Al@EAlA A
g o Au el FA] AulE S, 9 4265, SeArH 2 FHEE T S35
o A HAlE A g § 2ol A 80% ol®heg o]fste] 33 S53lo] AA &4
AEe FEI] TR AY w5 F 2] A o] &3t
2ol AIe T3] S FFEE A47e] & 30ge 200ml VoA Hil FigE 39
FAE the el 15Me SRFE Yal A2@5T)dA 30w AR AL, dFvE TER
F4= T vs 121TeA 1623 ahE ko] ARGkt 33td A8 S 70%
e olgdto] 3 33 A Este] S8 A% w5 % F #2Axse] AP oF
&kl vt

(2) w5 H AX

HeLa(Human cervix adenocarcinoma cell line), MCF-7 (Human breast cancer cell line),

Ay A

HepG2(Hepatocellular carcinoma cell line), A-549(Human lung carcinoma cell line) A¥F+=
St MY 28§02 F ool AL-&31¢ir)

. AIEEA oA E

(1

=t

vl

HeLa, MCF-7 cell& 10% fetal bovine serum(FBS), 1% antibiotic-antimycotic®} 3.7g/L
sodium bicarbonateZ % 7}3F Dulbecco’s modified eagle’s medium(DMEM)E AR-&3}o] wf oF
3t HepG2, A-549 cell® 10% FBS, 1% antibiotic-antimycotic®t 2.2g/L.  sodium
bicarbonateE % 7} Dulbecco’s modified Roswell Park Memorial Instituter(RPMI 1640)& A}
L&) wjkEdvl. 37°C 9 5% CO: 7F2Z ¥3t9 CO: incubatorol]l A vl k&0, cello]
flaskell °F 80%% S218tAS w 0.25% trypsineZ A3k & cells wojuo] At v ks
t}.

(@) ATZEA A EIH}EH
MEZ=2 AAEZHFZ=AL  Sulforhodamine B(SRB)®[1]& o] &3] =A3t9th.  Hela,
MCF-7, HepG2, A549 cell2 0.25% trypsin-EDTAE 23} 1,000rpmol A 583 A4 +&

& & NEFE ZA5Y] 96-well microtitere] 180, 4 x 10%cells/ml ¥ %7 H %2 A 53}
ZE31 2443 &9k 37°C 9] 5% COq incubatoroll Al F4 & Al At}
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7t ARGERAATE, ST, SEATE, #4255, W) vRE kst 77t 0.1%
DMSO¢l ¢ 1, 10, 50, 100, 500ppM 2] HEF 57t =2 Wiz =¥ 20u= 2 s)e

Et] a2 i E 0.1% DMSO= 314 HHX] of Xelstdtt AE AHeld 779 cellg2 2

E7F 37°C 2] 5% CO; incubatoroll 4] v}k & 50u02] 50% TCAMT)E 229 wellel #H7)
0}04 AEEE well vretell AAZT 1AZE &QF ATA F#3] 2ABA| 7L, LA o] &yt
S THTE 53 o] AAST o7 0.4% SRBEN 100 E 7Fsle] A=A 302 &<k ¢
MAZ S AZEEA] 9k SRBEA NS AABY] Y8 1% acetic acidZ 53] o4 A& 3 319
ot Az A AxH plateo] 10mM Tris buffer 15040 = SRB dyee 2 = oo 540nmel A
microplate reader(Bio, Tek instrument Inc., US.A)% &35 =AH 3}

(1) QtEAlobd T FEo] o Az EA oA 29 A

(7 ALGAHEF(A-549)0 3k A 254 oA B

HAMEFQ A-5490] st =AW FEE 2 tEAOY 3Ff FFY 70%9 dEE F&
o AXY AEEES A Ay FAE A #F ETolA v ofFEdom Mxe FA oA
g37F el o, A WA MAE AEE] 50%03tE ME AEEC] 7 AA e
v MEF2A Y AA &7 7P ZA JEsGL, O g oEE Y, ST FEOE AL
HATHEE 12).
¥ 12 A-549 celloll st 2 EFE M XS] A9A &3
Cell viability (%)
A-549
1ppm 10ppm S50ppm 100ppm 500ppm
FA 1 97.53 89.83 84.86 73.82 58.96
SR T 96.00 89.88 78.41 74.90 59.06
773 A7) B 89.16 81.67 61.00 57.10 46.57
() TFA M EF(HepG2)oll et Ax52 A a7
Hepatocellular carcinoma cell line¢l HepG29] w3l 3 F&H& 2 ¢tEA ol ndhf =
T 70%9] detE FEE AX HELS A A3 FAA A FF ZFA 55 9
Aoz Mxe FAA vt vEtEth 53], A oA AlEZ AEEo] 35%0|3E Al
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A FEow ZAY

2329 AAEAst 7 2A degod, o ggoerE x5 &
ATGEE 13)

Z2 ol mat

o

kel

¥ 13. HepG2 cellol] thak 2 Z2wW A

Cell viability (%)

HepG2
1ppm 10ppm S50ppm 100ppm 500ppm
A H 86.87 83.51 86.44 89.14 73.00
S 82.31 76.67 70.39 66.13 41.95
73 A0 80.67 76.37 65.38 63.62 34.82

iy
a
)
.
&
2
=
rot
x,
e

(th AFAE

g5 AP AL
=59 70%¢ e FEEe] AlX

Aoz Mxe F2AY9A a4t
0] 20%0°|3te MY AEEE AXFT2 AAZH7 FRAOE ZAEAJATHE 14)
¥ 14. Hela cellel] gt & E5d MES2 oA &3

Cell viability (%)

Hela
1ppm 10ppm S50ppm 100ppm 500ppm
A H 94.16 88.13 86.70 86.63 13.99
S 88.57 87.53 85.70 69.26 16.29
73 A0 89.03 86.95 77.23 43.22 14.83

TGN e FAEFA MCE-7ol e 48 FE2& ¥ tEA o 3w +F
0% es FEad AX Ees A A3 T8 Al 58 Z5FolA Axe F24¢
= 2 A ATGE 15)

r
1

E7F GEhA s AL
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500ppm
100

100ppm
100

100

Cell viability (%)
S50ppm

10ppm
100

1ppm
100

15. MCF-7 cellell of

MCEF-7
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b

o e
o P 73 W of B G
" w5 E
il T oy O ° ol B
_ZT m ° ZT N Y_zAll
= oy e
o Foe T g0 -
Hm_ <F @ - " =3 W o
g = i ~HE RN &Y v | 8
B s 2 Wy X ﬂ ol W =) g
T o= 7 G
% N U; E.E = &= ;Q#
= W TR -
@A WA o M s T2 4
s 8 o N o Ne T X & =
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il
ofN

lo

2

oX,

1-011
il
gl

do

A& 3} A (E-screen assay)

@ #F 2 AE

MCF-7 (Human breast cancer cell line) AlXF+= 3 A EF P (KCLB)o. 2 Hokdlol A&

st

MCF-74 %3 10% FBS”} 3% Dulbecco’s modified Eagle medium (DMEM) %] & A}L&
3te],  37°C, CO025%) incubator®] sttt 5  #HYS  fs 22olE FBSE
charcoal-dextran(10%) 2.2 A glsto] FBSW SHf¥ o= steroidE AAT & Alxd
charcoal-dextran stripped FBS(CD-FBS)E 7}X| 3L v x| A Zof] AF&3lAT A5x4 d B
estrogenic sourceS A A7 3iA 2€ &< 10% charcoal-dextran stripped FBS(CD-FBS)
7} &% phenol red free Dulbecco’s modified Eagle medium (DMEM)el A #f %Fdto] A3}
Atk

(2) A& o4 T2 a3
MCF-7 cell’e ©]&3F E-screen assay: Perez 52 A&ulwlo] o&] 2433 vH2,3). Aths
ol MXEZE 0.25% trypsin-EDTA & A& dle] €827l 5 1,000rpmeoll A 5#37F 94523 5

7t well & AXFE =43} 96-well microtiterd] 180, 5x10°cells/wello] H=E A 4319

7)
B33 3 37°C 9] 5% COs 7FA= ¥3t8 CO» incubatoroll Al er A3 AJATH 24A17F AE A
¥E FAAN7 & ugde phenol red’} ¢ DMEMO 2 29 A il 10% CD-FBS7F g5
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01 21+= phenol red7} = DMEMo.2 A gg9s ‘%ﬂﬂ?ﬁﬂr. AEE 2E ARG AT, &

Ful, LEAv, F 425§)—t— BEE #abstel b7t 01% DMSOOl el 01, 1, 10, 50,
1OODDM4 HETT HEE wixe] ¥ 20 %%’46}912@, iz BusE 01%
DMSOZ &t Hixlo] A st dxez2a &a3s Hr7islry) 98 FAgET9 178
—estradiol¥ v E 3} o, 17B-estradiold] 2ol HU AEX52ES HEE HF4h 5%
© 10pM< 7|02 vk v E 6Y3 wdE Axs SRBER o8 AZAEE =
Attt

(3) Western blot

O

MCF-7 cell& ©o]&3e] AE¢ AEE 025% trypsin-EDTA £ Hgdte] €grzl &
1,000rpmell Al 583 9A4EH3E ¥ 2+ well B AXFE SA39] western blot2 $13F 10ml
dishol 2x10°cells/well©] 5% Agsle] 253 $ 37°C 9 5% CO; 7[~=2 E3d CO:
incubatoroll A 24A13F ekA st AT AlZEE 4 A Z(GHAR A ESAFY SR, =
155)= BES e 217 0.1% DMSOd] el 0.1, 1, 10, 50, 100ppMe] H 55 %7 5
= Ao T 200uE HYstPon, xS Wi, E 01% DMSOZ 3ke] mix|d] A&
sttt dAEZZ s Hrislr] 98 AT 17B-estradiold HhH| W E 5F3 oW,
17B-estradiolell o8] Hh A E=2]8 UeldE= 4 555 10pMS 7|22 v, vl
Z 297 Aidd A¥ = PBSE 7 W Aol & lysis buffer (20mM HEES, pH 7.5, 150mM
NaCl, 1% Nonidet p40, 109 glycerol, 60mM octyl-B-glucoside, 2.5mM nitrophenyllphosphate,
0.7ug/ml pepstatin, and a protease-inhibitor tablet)& FH7}slo] MEE E3AAA e-tube=
7 9l 1,300 rpmoE 587 4AEE dle] d& A=olS 3X sample bufferet 4
100°Coll A 53 AW\ AR ES DGl ol FHA @ @ld AEE 10%9 Eegot=2d
olulo] =  A(polyacrylamide:bisacrylamid = 29:1)-& AFg3lo] 120VelAl 1A]7F 308 =<t
SDS-PAGE(sodium dodecyl sulfate-polyacrylamide gel electrophroesis)E 7183k & 300mA =
1A17F 308 o+ PVDF "W HH<(Schleicher & Schuell, BA85)® transfer A]Z T}
TBS-T(10mM Tris-HCL, pH 7.5, 150mM NaCl, 0.05% Tween-20)% 5% BSA-S %Eo] 3
AlZE E<F blocking AlZL T, ZH7Ee]l Hol ARl &Aet 3 AF e wkgA AT (1A A b
). Z1¥]3l HRP(horseadish peroxidase)”’} &< ©HdEFE A & UEFE A2 o Azt
R W AIZL v (22 A vhE) v 5olF o2 Holle FAE TBS-TE o] AANFIL
membrane®] ECL detection kit(Amersham Pharmacia Biotech)®] detection reagent
A(Enhanced Luminol reagent)®} B(Oxidizing reagent)S 1:19] H| &2 42 &3S
t}. Membranes A5 ZE d47](ChemiDOC XRS+, Bio Rad..)E o] £3le] W=
St

E%T}}\

=2 #3

OH“FU
f

RBL-2H3 M X (25 x 10°cells)d]l 100ng/ml anti-DNP-IgEE& 23 12417t A=9  celle
1,200rpmel| A 53z fAlEglste] miAE AAG & PBSE 23] washslal 500rpmeol Al 51k
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LA E-2 3] PBSE 943 A7) ep tubeo] ©AZ celle TRIzol reagent(Invitrogen
Co., cat. 15596-026)5 1ml H7}star AolA] 58 Fo] celle] €43 & =A g %
chloroform-g 200p% 31 15%7F AXA 4-& "3 WA AT ep tubeE 4°C,
12,000xg, 1537 Y4 &2ste] 28 529 FH & AZE ep tubed Tl isopropyl
acholo 500pE il 430 ALoA 103F AA 8Tk 4°C, 12,000xg, 103F YAl 3l
Azols wEa g gA7tx SHs] A g F dobdi= RNA pelletel 75% ethanol 1ml-S
g 2 42 + 4°C, 7500xg, 5@zt ATt Feds AA 5 dobdd 75%
ethanol& Ao A & AZA 71t} RNase free waterS RNA pellet®] oFo] @A 3074040 A=
Ho] RNAE &3#x71 & 55~60°CollA] 103t incubationst$ith. o] 24 &% RNAE 1.5%
agarose geloll4] RNA bandE #9213l spectrophotometerE AFE3e] RNA 4& SA3}o,
RT-PCRel A}-&3F5itt

o
o
rto
2
R
0o

(5) RT-PCR

RTHAHS Maxime RT premix Kkitell #38te] F3stsivt. 0¥ total RNA® Forward
primer ¢} reverse primerZ RT-PCR kite]l il &= 537} 2007} ¥)%== DEPC DWE 7}
399t} Reverse transcription reactiong 45°Col Al 30minZt ¥FEA1Z1 v 94°Co Al 5E7F
RNAE denaturationd}®] cDNAE W= 3 94T A 1¥37F denaturation A 7]3%, 50 ~53°Coll 4]
45% 7} annealing A 71 thS, 72°CollA] 187k extension A 7] cycles 253 v 3k o, wf
A1k extensions- 72°Col A 7TE7F 33t 2 PCR products™ 2040 2 2% agarose geloll
loading3te] 100V 2710l A 30%3F A719dEs Fstol BAadvh 47bo] primere] 9471414

< tet 2v (R 20).

it 20. Primer sequence

Cytokine Sequence(rat) Length(bp)

oot Forward | 5"~ AGAAAAGGAGAATCCGAAGGGAAA-S’ 190
—fos
Reverse | 5'~ATGATGCTGGGACAGGAAGTC-3’

Forward | 5'-TTCTATCCTAATACCATCGACG-3'
pS2 212
Reverse | 5’ -TTTGAGTAGTCAAAGTCAGAGC-3’

_ Forward | 5'-CCTCACCCTGAAGTACCCCA-3’
B-actin 542
Reverse | 5'-CGTCAGGCAGCTCGTAGCTC-3’

_83_



e
<N

=59 estrogen FAFEH A
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(7} S ¥g FEE9 estrogen TAME I}

1ppm%-¥ 500ppm7}
Fos w s &

3
5

ks)

W FHAH e dEE FEEEFS MCF-7 celldl U

=75 10096 =
o7 500ppmell Al i 2wt tiH] Al

S

-
1.

ot HlolH]

bl e,

A 3]

= =
=

A
A

1_§_31]_

]

o 4o

of wel Aap iz

A3 371

100ppm 7}A] T =

H =

o). F%

x
B

o
Hin

A H &%)

MCF-7

10ppm S50ppm 100ppm 500ppm

1ppm

89.6+3.8 88.3t6.8  105.7+£10.2 64.7+7.3

83.9+3.8

81.6£3.7 82.4£4.0 78.1+4.2 43.1+£3.1

81.4+5.3

77.5£3.8 80.61£4.7 76.8+3.5 43.4+4.2 36.0£4.3
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i<l
N
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N
a
HHN'
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i
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L
=
i
do
il
of\

W oo AEZA 24

il (

A H &%)

F % 500ppm

Fu FRFH Y4255 ZEANY A
ArFE 721+44 74631  424:28  70.7+4.4 71.8+1.9
——
3%;% 675+25  656+24 66714  70.5%0.1 63.2+2.8
=TT

23 70% DU FEL FHE AEAIY 1TS EEW o AEZ EA
A2 H] (%)
500ppm
FAH SAFH F4255 ZTEAVH AN
AUTEFE 627+17  674+1.2  64.1+18 64.2+0.6 71.3+16
3l
68.4+6.0 70.6+£8.8 65.5+8.8 70.5+5.7 81.3+74

(3) FEAOI AT F F

b F3M,

&) =
S5

W, A A o FE

HolH = x-S 100%= s}

OES
448 FEAR Folsh
A 48N ARE A F

H, 4
MCF-7 cellel ™3t 1ppm5H 500ppm7FA] Fo o] 2441 7F, 484 71 72/\]7} 96+ 7k, 120~
160+ 7tell w2 MCF-7 celld) =& 3E =33}
Fhof wE

o= IKeR
RS

A ZA7F ZA HERYA

4255, DAY, A 2

6‘;(]

FHY, W, F

wl MCF-7 cell®] o5 1] & o]t

AN = MCF-7 cell®] S22 &35 A3 Ay &
ekoko), T2A17F o] FHE 14%
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144A) Zboll &=

60% ©]7%
07 Z2 347} e Ao xAbE)

Z XAl
o
oS

A7l B3-S dERR QL

, 100ppmell A=

Proliferation (%)

F0
0.1ppm 1ppm 10ppm 50ppm 100ppm
247 7+(14) 3.2£3.7 5.0£5.0 6.8£4.9 43+2.4 46=15
4841 7+(2¢) 4.4+1.3 D.2+1.7 2.8£0.7 3.2£1.7 2.4%19
7277+ 39) 20.7x2.7 175%2.3 178£1.5 16.2£3.0 14.3£1.9
96A17H(49) 41.8+6.1 405+1.9 38.2+1.8 427+6.6 37.4+4.2
12041 7HGY) 42.2+3.5 50.4£1.3 451+6.2 54.6+3.6 481+4.2
14471 7H6Y) 65.5+4.2 66.9+1.7 68.3+0.6 73.4+3.5 78.4+3.5
@ ERAF8 Y MCF-7¢] W3 52 &3
ZAFNE FEEE Folsie] ALUWE MCF-7 celle] T4EHE 2D 4%, BE 5E
ol A A8AIZE A= Ao FAEH7F ZA YEREA] 22k et S50ppm, 100ppmol A= 484 IHE-
B 14%el el A FAEII el Assiarh 1242 o £RE 14% o F7belr] A4
ste], Hl 2 & AR 1444 3kell= 60% ©]7d T4 A171 &93E YER AT S0ppmZ7t

x]‘_: = g&%—] o

T ) =

e

Hop vk 52

=

ﬂJ
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Proliferation (%)

ERE
0.1ppm 1ppm 10ppm 50ppm 100ppm
247 7+(149) 1.4+1.1 3.1£1.8 b.8+£2.4 13.1+0.9 0.4+2.7
48X 7H24) 6.2%1.1 7.9%1.3 105%2.3 17.8+0.9 14.2+5.7
27 34) 159£5.0 13.0£1.6 20.5+4.3 224£1.2 18.0+4.2
96A 7H44) 41.5+3.8 38.6+1.2 46.1+2.3 479+2.2 43.6+5.6
12041 7H(5BY) 54.4+5.0 51.4£1.6 58.9+4.3 60.8+3. 56.4+3.6

144A)17H6Y) 63.7+4.9 60.8+2.3 68.3+4.2 70.2+2.4 65.8+5.7

(3) =9 4255 9] MCF-7¢| o8 =2 373}

T A8 E TEHE Fodlo APHE R MCEF-7 celle] 4335 A8 23 2 & F
Lol 48A1ZF AR = Al FAREIAVE A dHErA @3kt 10ppm, S0ppmel A wm] g
A S BHE HAFUT. T2A12F o] F Ry AFA BRI e A EFske, Hd 2 2
A 7F AN ZFOl S 609% o ZAA7E EAE et Soppm/iA s BE oFA o
Z2 g7 ey Aoz FAE A oY, 100ppmol A= 66.7% = A F2 & 37 50ppme] 72.%
o S A G5 Ao 2 ZAHJATHE 26).

L:l
N

6. T 42559 A7t o AEZZ EA

rU

Proliferation (%)

0.1ppm 1ppm 10ppm 50ppm 100ppm
24A17H(1Y) 0 0 0.8£1.7 0.9£2.9 0
4877+ 24) 0 0 2.6%0.8 24+2.1 0
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7227H(39) 10.4+0.8 6.3+2.8 179+1.7 17.9+2.9 129414

96+17+(49) 42.9+0.5 38.7+2.8 00.4+1.2 01.2+2.3 45.4+1.8
12011 7+(59) 03.1£0.8 48.9+3.1 60.7+3.8 61.4+4.7 ob.6+2.4
14421 7+69) 64.3+2.4 60.1£2.3 71.7+1.9 72.8+4.9 66.7+1.3

(4) A e MCF-7¢ w3l =2 &3

ZEATEE FEEE Foiste] ARt R MCF-7 celld] T2 &3%E XA A3, oo tf

FEHT A3A)ZEA A AL F A E A 30% ol A WERsEe ™, 0.ppm, 1ppm, 10ppm<]
FEAA 144413 o) Fel A FAE AL 90%0]d HERUE Ao R FHAESITE ey 1444]
ZF o] % 50ppm 77.9%, 100ppm 53.3% 2.2 A A& 37F £315 = Ao = YETHE 27).

s

-
o

LY

Proliferation (%)

2

0.1ppm 1ppm 10ppm 50ppm 100ppm
247 7+(14) 8.1£4.0 75%1.6 10.7£2.3 11.5%2.4 5334
4877+ 24) 32.4+9.0 30.6+4.4 31.5+3.9 33.62.1 142+7.2
7277+ 39) 41.8+0.2 46.7+2.3 50.1+1.8 43.2+2.8 195%1.7
96A17H(49) 40.0+2.1 49.0+1.9 46.7+1.0 32.8+4.4 10.7£4.8
12041 7HGY) 63.8+2.8 72.4£1.7 73.5+2.2 58.3+1.6 25.3+0.1
14471 7H6Y) 94,125 97.5+4.2 99.8+7.3 779+1.3 53.3+2.1
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(5) X o] MCF-7] i3k <2 &+

TFHAWHE R Foste] AZIEE MCF-7 celld] S 8345 A 23 oe] o
2 EFZHY BATA A S a7 6% vlrez vrA yEelskow, 0.1ppm, 1ppm, 10ppm
o] sIolA 14443k ﬂ?oﬂ A FAER7F 66%01 HEHYE Ao R AT 2y 144
Eoﬂ A= 52.4%E YERSEIL, 100ppme RO A= 9647 ZMA| = of -
, 120A17kell 9%6¢] EE 144A)2bell= 6% =2 A F2 EH7E A9
UEtA] e Rlom A }ﬂ AT 28).

rTU
ol
o
(ld
i
o
5.:
Y
&3 off
;9
_EL

3

il (

28 AR H o] A o 2E R

Proliferation (%)

TEEEE
0.1ppm 1ppm 10ppm 50ppm 100ppm
247 7+(14) 3.2205 0.6x45 0 0.73x2.2 0
4877+ 24) 45+0.7 42+2.1 6.0£2.4 1.8+3.3 0
7277+ 39) 13.5%3.4 175£25 15.8£1.8 9.8+0.7 0
96A17H(49) 39.7+2.7 45.0+0.9 435+1.59 33.56+0.7 0
12041 7HGY) 50.4+3.7 44.6+4.1 45.4+0.7 35.0+0.6 8.7+2.1
14471 7H6Y) 66.1+3.1 68.1+4.3 66.7+0.4 52.4+1.6 5.0=0.7

17-8 estradioliﬂr I A
2 Efe] Aol o gk
NEZANHS MEFE NEEZ S AXxF2 23 v E -3
o, = dl2EfH S(E2) 10pMe =
- ] /‘ﬂJ_f’ﬂ;% 100%= b,\e ‘W, Z} 2 %%—‘ﬂaﬂ *ﬂn’i_z Wﬂ Eﬂa

N qu' O}ll_z
©C N
N e

!

_]
="0
W, F9Y 4255, A0, AR FEE ) %Eoﬂ w2 estrogenicity = E]"ﬁ‘ ®
33l e AT
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(1) Fu el ez

27

lg_t

Tl szl 24 —8— 0.1ppmell A 86.3%, 100ppmel A 931%2 F= 5w

Jo] 85% o4 WA e Ao EIl BREATHE 2

i

lg_t

34

REA(%)

1ppm 10ppm 50ppm 100ppm

87.1 87.8 90.5 93.1

0.90 0.34 1.85 1.83

7

—

1m
HU

3

[-u I

TRAA N EE
&

4 oA 88.8%

REA(%)

1ppm 10ppm 50ppm 100ppm

83.9 87.8 88.8 86.5

0.84 2.23 1.17 297

(3) 79 425359 ol ~ER 2

A8 O.dppmeoll Al 85.7%, 100ppmoll 4] 87.5% % HE FIoA] o
A YebdsE Aoz 237t #&FAHSA, 10ppme] FEA
SIYHE 31).

T 426359 JAEZA &4
sERAS o] 83% o)
89.6%7} 71& ZH7F =A A}

Kol
T
=
QL
=
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B

3.+

(o
Ih
g
lol
1o,
=
>
[m
I
N

REA(%)
TA425%.
NEETH &
(10pM) 0.1ppm 1ppm 10ppm 50ppm 100ppm
REACO 100 7 835 %96 819 875
SD 431 0.44 146 089 154 073

(4) A e drER] 244

ZEAH A 9] g AERZ g2 Olppm 102.8%, 1ppm 106.1%, 10ppm 104.3% = 100%°] /<]
=2 248 vEHeH, OOppmA Tl A= 799% R o ~EZZS] gAe] h WA XA}
o ATHGE 32).

ERS REA(%)
2
Ap ) B ° Z\(Al%pl\/[) = 0.lppm 1ppm 10ppm 50ppm 100ppm
READS) 100 1028 1061 1043 928 799
SD 431 134 130 385 068 1.09

(5) arHAtu e o 2ER &4

G H ] dA2EZA A4S 0.1ppm 86.7%, lppm 87.7%, 10ppm 87%2] A8 el o
o, 100ppme] T4 H4.8% = olxEzAe] gAo] 7 v A AL ATHEE 33).
& 33 HARH G AERZ &4

o REA(%)
2] %v‘g—?ﬁ 0.1ppm  lppm  10ppm  50ppm  100ppm
R]?jo?g@ 100 86.7 877 87.0 795 54.8
SD 431 176 293 025 0.83 0.38
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t}) Western blot 2 3%

19 36. Fd M2l MCF-7 cellsel A PR¥} ER-a @92 w&o] thal o 3k,
* Bicontrol, E2:17B8-estradiol 10py, 735" 50ppm
— e
B E2 =4&=

# 37. 53
* Bic

1522] MCF-7 cellsellA] PR3 ER-a @9
ontrol, E2:17B-estradiol 10pu, & 21! 3—?

L‘ ﬁ
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B E2 =& 425

1% 38 9 425359 MCF-7 cellsel A PR¥ ER-a @9 W&o gk o3k
* Bicontrol, E2:17B-estradiol 10py, 4=9425:4<4425% 50ppm

2% 39, EEA W o] MCF-7 cellsell 4] PR¥ ER-a @9l do] gk 3k
* B:control, E2:17B8-estradiol 10py, & A2 A0 5
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B E2 514 AtO|
PR

ER— a
actin

21§ 40, A el MCF-7 cellsol 4 PR3 ER-a @ o] ok < 3,
* Bicontrol, E2:17B8-estradiol 10py, 73 A5 2w 50ppm

2} AAA FFE S A9 (RT- PCR)Z 3%

A FEo] o REEZ WA= PSS RNA AAMGA A ZARe] BHalxh
C-fos, pS-29F 72 MCF-7 cells® o2E=zA FH}E Semi-quantitative RT-PCR Wi o=
3 A A3 cytokine 5 C—fos, pS-2+= A AEZ 9] activationel] o] hchar <A gl
oM, /‘]gqoﬂ }*Q“Q TE A#EE F2YA, 5 10, S0ppm)E M Estg o, daEZAe]
= S A = W xT o 2 17B-estradiolS 10pM= ARE3FA T}

(1) #4ue] RT-PCR 23
3 NEE AL A3 ARE AL %S UET lane B wws] mee ),

C—fos, pS-2 S7MA 7]+ Aoz verken thxa+2 17B-estradiol(lane E2)H.thE 5715 A
ko) vk FUtEE Holw A= UEITHILE 41).

C-fos pS 2 actin

28 41, F3 9] MCF-7 cellol A c—fos ¢ pS2 mRNA Z&o] sk g
* Bicontrol, E2:17B8-estradiol 10py, 735" 50ppm
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(2) &2 FW e RT-PCR 23}

SN ANEE AHEd A AEE HEshH] &S Uz
AEZ2AS F7MA 7]+ cytokine C—fos, pS-2 2+ S7MA7]+=
B-estradiol(lane E2)¥} v 3] HH 18] = A Z7}/\] TNA = &=

B i E2..50

C-fos pS 2 actin

H &) MCF-7 cellol Al c—fos ¢ pS2 mRNA @& o] sk o aF
:control, E2:17B-estradiol 10py, 50:5-21=9¥ 50ppm

N
juit)
.
0o
ot
™
ol

(3) =9 2455 2] RT-PCR ZA 3}

T 24559 ANBEE A3 2y ANEE HYIA] S 2T lane B vlwE] H S o,
NAEZAE 57+ 7]+ cytokine C—fos, pS-2 =+ S7MA7]+ Aoz vyeldoy thxa<l
17B-estradiol(lane E2)¥} nlws] B 2] 24 S7HA7|RA & &5 A= YEeER (g 43).

BERE2350

C-fos pS 2 actin

¥ 43, 9425359 MCF-7 cellol Al c—fos 2} pS2 mRNA 23 o] o3k o3k
* Bicontrol, E2:17B-estradiol 10py, 50:9Y425% 50ppm
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(4) SEA9HY RT-PCR A3

S e ABE Held A7 ARE A $S UET lane B v HokS o
AAREZAS F7IA 7% cytokine C-fos, pS-2 ZH F7MA71% Aoz ey on, el

17B-estradiol(lane E2)¥} w|wa] W™ W23} A F718eE Aoz yepdo (28 44).

C-fos pS 2 actin

28 44, FFEARH ] MCF-7 cellel A c—fos €F pS2 mRNA &&dol 3k <3k
* Bicontrol, E2:17B-estradiol 10py, 50:Z& A1 ¥ 50ppm

(5) 431474 9] RT-PCR 4%
woAv e ARE Aeld Aak ARE AU B 92T lne B 9 wws] Wk

NAEZAE F7HA 7] cytokine C-fos, pS-2 F+ 17}/\]7]% Aoz yeEhgo, dixaed
17B-estradiol(lane E2)¥} v]us] HH ZA F71etA] & A= YESTHIE 45).

C-fos pS 2 actin
18 45, AR H ) MCF-7 cellel Al c—fos ¢ pS2 mRNA 3o thal < 3F
* Bicontrol, E2:17B-estradiol 10py, 50:97H A1 ¥ 50ppm
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o Fgd=r] a9

e

5. GHEAo 33
7 ABAT

(1) A=

-0l A

+ 8
3 5 FAAZT] AR

RBL-2H3 (basophilic cell line) M EF+= dhor A X5 (KCLB) 2.2 #oFwtol AL83}% T}

v=)

|
N
1:011
H

I
o

%

(1) A Eajf

A M EZ AFE-E basophilic cell line?] RBL-2H3 A E & A LF L8 (KCLB) oA &k
Skom Al wdes 3o 10% fetal bovine serum(FBS), 1% antibiotic—antimycotic®}t
3.7g/L sodium bicarbonateZ # 73+ Dulbecco’s modified eagle’s medium(DMEM)E A}-&3}o]
Wl ket Al E= 37°C 9] 5% CO, 7F22 X309 CO: incubatorol Al v Fslal Al E o] F-4
of mE T NS A3 A3 celle] flaskel oF 80%% S48t uwl 0.25% trypsin
o2 AHEg = cells wolho] A wigatslvt

(2) B-hexosaminidase &4 =44

B-hexosaminidase™ basophil®} mast cell specific granule®] T4 =& = IHA o,
o] 213  histamine?] #4]=  B-hexosaminidase®] EW]FE3 ] E il wEbA
-hexosaminidase 8] #9848 ZA3 o2 RBL-2H39 €33} histamine?] EH|ALE
H H.9kt} B-hexosaminidase &4 =42 Choi O.H ¥Hel F=3e] A A8 tHA).

RBL-2H3 A~ E 10% fetal bovine serum(FBS)E ¥ &3 Dubecco’s Modifed Eagle
Medium(DMEM)¢ll &€ 2121 ¥ 24 well plated] Zt welld 2 x 10°cells/mLo] H %2 23
ol 7t welld 0.5pg/mL DNP-IgE= ZH2F A7l & 37C9] 5% CO, #iF7]olAl sp=nt vk
skt o] 7} well?] A|¥E-S Siraganian Buffer(119mM NaCl, 5mM KC15.6mM  Glucose,
0.4mM MgCls, 25mM PIPES, 40mM NaOH, ImM CaCly, 0.196 BSA, pH7.2)Z 2% A& 3%k v}
S 37ColA 1053t 2+ welld Siraganina Buffer® A wFSA]7]3L, iz AlEE w2

(0.1, 1, 10, 50, 100 ppmy/mD = 22t A7Fsk & 1077F thA] §hSAIFH T o] F M EE 37ColA]

1 o 1l
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307t antigen(DNP-HSA, 10ng/mh& A glste] & JFHYHE ¥ & 985 ice bathol A
0%t incubation AlA HHEE FAATI FFHES FH3 12,000rpmelA 90x7F LA 2 s
g A AEH 250l 3538k, 0.1M citrate buffer(pHb)el €3¥ 1mM p-nitrophenyl-B
—acetyl -glucosamide® & &8 2al 37C, COB%) 7] oll A 1A1ZE &< wh&-3t ) vhg-S
ZAA717] Y8ke] 200uLe] sodium bicabonate buffer(pH 2.0)5 %2 5, ELISA readerE ©]
&35t 40onmigel A FA43EA T AR X FEE FOoE te Al7]el 9 A&
S AbE3 ST

—_

1—(T— B—N)
C—N

N: DNP-HAS(-), test sample (-); C: DNP-HSA(+), test sample(-);
T: DNP-HAS(+), test sample (+); C: DNP-HSA(-), test sample(+);

Inhibition (%) = < 100

(3) AAA} FFEL A (RT- PCR)

RBL-2H3 M X (25 x 10°cells)d]l 100ng/ml anti-DNP-IgEE& 23 12417t A=9  celle
1,200rpmoll A} 523t A4 E g ste] wix & A% 5 PBSE 23] washdtil 500rpmoll Al 5%3F
LA E-2 3] PBSE 943 A7) ep tubeo] ©AZ celle TRIzol reagent(Invitrogen
Co., cat. 15596-026)5 Iml FH7}star oA 5i3F 7ol cello] ¢bds] @fzl=A 3 <
chloroform-g 200p0% 31 15%7F AzFA 44L& 3 A2 27387 WA 33t} ep tubeS 4T,
12,000xg, 15%-7F A E3ste] 2@ SIFE 53 58 A=ZF ep tubed 3L isopropyl
acholo S00ulE H il 4]0 Z=olA 10:3F Akt 47C,12,000xg, 1023F 4l st 4
Zds Wz de 8RR 4AHB] AA d I TFoledE RNA pelleto] 75% ethanol 1mé-&
g9y 2 A & 4T, 7500xg, 5%zt A3t Aesds AA F Holddl 75%
ethanols 204 2 7AZAZIt}. RNase free waterS RNA pellet®] ool ©bA] 30~40px &
= "ol RNAE £3A71 ¥ 55~60TeolA 10%7F incubationd Gt o2 A F&% RNAE
1.5% agarose geloll~] RNA bandE &<913}3L spectrophotometerE AF-8310] RNA 48 43}
o] RT-PCRel A3}t

O>’

(4) RT-PCR

RTHAHS Maxime RT premix Kkitell #38te] F3stsivt. 0¥ total RNA® Forward
primer ¢} reverse primerE RT-PCR kitell ¥ a3 #HF F-37} 2007} ¥ =% DEPC DWE 7}
399t} Reverse transcription reaction< 45ColA] 30mintt ¥H&A)1Zl vt 94Tl A 587
RNAE denaturationd}®] cDNAE THE 3 94T A 1837t denaturation A 7] 3L, 50C53 T ol 4]
45% 7} annealing A7l th8-, 72T A 187} extension A 713 cycles 303 w2 31 H o, wf
A9k extensions- 72CoA 7&3F #3839t 2 PCR products© 20p0 2 2% agarose gelll
loading3te] 100V 2710l A 30%3F A719dEs Fstol BAadvh 47bo] primere] 9471414

< tet 2v (R 20).
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it 20. Primer sequence

Length

Cytokine Sequence(rat)
(bp)

18 Forward | 5'-GTAGCCCACGTCGTAGCAAA-3’ 450
- o
Reverse | 5'-CCCTTCTCCAGCTGGGAGC-3'

O -GAAATGATGGATGCTTCCAAACTG

Forward
IL-6 G-3' 414
5-GGATATATTTTCTGACCACAGTGA
Reverse
GG-3'
Forward | 5'-GTGGGGCGCCCAGGCACCA-3’
B-actin 5 -GTCCTTAATGTCACGCACGATTTC- 529
Reverse o

(5) Cytokine® A=

24-well plated] 2.5 x 10°cells/mL2] A DNP-TgE05ug/mL)E 33 5 37T, CO5%)
k7 o A 12A17F v ekst s Al 28 DMEM HjA| ¢ ARE F%H(0.1,1,10,50,100ppm/mL)
2 S4AA Axzel AHst. 305 sot wdd F 5% DNP-HAS (10ug/mL)E 7}sho]
37T, CO(5%)e k7)ol A 2A17F WA 7] 3L ice bathol 4] 10#7F incubation 3} ¥Hg--& 4
AT Woke] By 4EHS 96-well ELISA plates] %713, IL-48F TNF-a 552 2439

.

i

|

O

[e]
azelastine B.thE @o] 2k o} protocatechuic acid®d vanillic acidol Al 98 A4 &x& 3t
Q1sH(1e 46).

Aol EFFOl A &3 17 14014 9} 7o) ELISA B8 o] &3le] Wodwt-&-3 A5 E TNF-

o] eSS =A% A3} protocatechuic acid®t vanillic acidoll A )8k Ax Fel(18 47).
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100 -

TS5
=
5
= 50 F
=
i Xy
=
25 F
e . ____———_.’_i—:
D 1 1 1
O 50 100 200
Concentraioan {ubkd)
—i— 2zelastine —|—C35
—a— Protocaiechuic acid —a— Aarnillic acid

1% 46, C3GHi 35 A#(C3G, protocatechuic acid, vanillic acid)® €39 A&

0.8 r

0.6 r

TMF-a (ng/ml),
]
I

0.2 F
[:] 1 1 1
8] 18] 100 200
Concentration (mbkd)
—i— Azelastine —— 3G
—— Protocatechuic acid —— Yanillic acid

18 47, 5A1 3-f A E(C3G, protocatechuic acid, vanillic acid)9]

TNF-a% A & 37},
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(2) B-hexosaminidase &4 =74
(7F) RBL-2H3 cell A ZE=4=4

/\] M¥E=Z A8¥ Rat basophilic leukemia cells(H]¥FM 3Z5)91 RBL-2H3 cells2 H]YHA| 3 2]

o2 DNP-IgEZ MY E #2271 & 92 DNP-BSAZ A =ste] €3 #ls fEste

ojt}, oluf =A% P-hexosaminidase VY] A&7 AESAHOZ Q3 Aypelx] o] F

Foln 7] 918t NE5A4E AT RBL-2H3 A X5 39, S35, 4 4255

A0, FHAVHE FEEE(, 5, 10, S0ppm) Folste] A @ &

85% oo ME ALEES B AR o3 Ao @3y AA B mA= F3Fo]
Aoz ZAHAT (LY 47~51).

A

=

o I o?.nL

i

—
A

o)
=

20 & (i i o Ho
e 2 [/

160
! t

120
=
E.
= 80 |
]
=
=
o

40
0 -
control 1ppm Sppm 10ppm 50ppm

1% 47, 33w o] RBL-2H3 cell Al ¥ 54
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Cell viabilyty(%)

Cell viabilyty(%)

160

120

80

40

160

120

30

40

oS 1ppm Sppm 10ppm 50ppm
219 48. 37518 9] RBL-2H3 cell Al £54]

control lppm Sppm 10ppm 50ppm

18 49, 9 4253 9 RBL-2H3 cell Al 3Z=4]
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Cell viabilyty(%)

Cell viabilyty(%o)

160

120

80

40

160

120

§0

40

control lppm Sppm 10ppm 50ppm
¥ 50, A7) 8 8] RBL-2H3 cell Al254
e —
control 1ppm Sppm 10ppm 50
218 51, ¥ AW e RBL-2H3 cell AlZ5A4
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(t}) B-hexosaminidase &4 =4

e EdE gotry] gt HAIE F "y AHAERE FAsE W syl B
~hexosaminidase release assay 23S A3t} B-hexosaminidase release assay ™ H|¥EA|
zo IgE® 4 = FA& AHste] &34 g =3 A EvEdd e AxdEd B
-hexosaminidaseE A &38t= WHO = RBL-2H3 AlX=Fol|A Azelastino &3] 3 £
~hexosaminidase®H] ol 3t A 52 A L& Ho] F= Zolvh RBL-2H3 AlXFo] F&4
2 ARE 1, 5, 10, 50ppm®] FEE A2 d F B-hexosaminidase® 48T

@O F4 2] B-hexosaminidase &4 =74

RBL-2H3 A E£Fo|A H3%8 B-hexosaminidase®H] ol thd =W A g9 JA&A L Ippm
7 50ppmel A& 5%V vhe. 2 eI, Sppm 24%, 10ppm 16%0. 2 UERTHILE 52).

100

30

60 -

Inhibition (%)

== “T

i |

lppm Sppm 10ppm 50ppm Azel.

¥ 52. A9 B-hexosaminidase &4 =4
*Azel.: Azelastin 50uM
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@ EH1F19] B-hexosaminidase &4 =7
RBL-2H3 A ¥ oA e B-hexosaminidase®-H]o w3t EAFH Alg2 2l
lppm 3%, S0ppm 7%, 10ppm 16%, 50ppm 35% o= UYEldiay TE o&Exo= 3
~hexosaminidase®H] ol st GA| E37} = Aoz YeElG v 2g 53).

100

30

Inhibition (%)

40 -
-

2=

-
SR

1ppm Sppm 1 0ppm SOppm Azel.

18] 53. T AFH B-hexosaminidase &4 =A *Azel.: Azelastin 501M
@ 99 42539 B-hexosaminidase &4 =4A

RBL-2H3 Al ZFo|A 28 B-hexosaminidaseiv]ol] thdl +£d 4955 A7 A4
lppm 8%, S0ppm 9%, 10ppm 14%, 50ppm 26%°.=2 UElWa FTE o&Exo= 3
-hexosaminidase®H] o] 3l A T} = Ao = YEeEWTH Y 54).

100

s0 |
= 60 |
=
=
]
S 40 |
=

.
20 |- .
I [ I
N

1ppm Sppm 10ppm S50ppm Aczel.

18] 54, 9 4253 B-hexosaminidase A =3
*Azel.: Azelastin 50uM
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@ Fw+=A1H ¢ B-hexosaminidase &4 =4

RBL-2H3 A ¥Fol A fat
Ippm 19, S0ppm 109,

Tnhibition (%)

100

30

(s10]

40

H B-hexosaminidase&-H]o] st FEAv ¥ A7 oA A
10ppm  12%, 50ppm 31% % Yl = o&Edo=
—hexosaminidase&-H] o] ™3t A E37F d=Ao 2 e U LE 55).
. o
; L |
lppm Sppm 10ppm S0ppm Azel.

18 55, EE A 9] B-hexosaminidase &4 =4

*Azel.: Azelastin 50uM

® A1 H ] B-hexosaminidase &4 =4

RBL-2H3 A ¥Fol A fat
Ippm 8%, S0ppm 169,

Inhibition (%)

100

30

60

40

20

% B-hexosaminidase&-H]o] o3t A A7 o] oA A
10ppm  28%, 5S50ppm 57% 2. = YENI F% oEHow
-hexosaminidase-H] o] 3l A E37} d=AoE YEFYTH Y 56).
L
l1ppm Sppm 10ppm S0ppm Azel.
1y 56, grH A ¥ o] B-hexosaminidase &4

*Azel.: Azelastin 50uM
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QFEAJotd
B, IL-69} Z&
sttt Agel A}
Azraistens 50uM
g7 g Ao

=2 #2419 Lane2

S HEgo A= AE-S RNA dAA Ao A A e KAl 1IL-1
<4 cytokine® Semi-quantitative RT-PCR W o2 vjw HA
A5+ 5%, 5, 10, S0ppm)E A3t o, Ao =2=

.3 okolla] A¥ 3l B-hexosaminidase &4 Ao A 7}EF

o K
i)
do
il

ofo
A
e
-

il
Dad
=
ofo
Ol
L

M

(7)) E2F9 RT- PCR 2%
X7 ARE HEd A3 ARE AR Z2 dE2T lane C 9 W] HeES
] d45< 9

cytokine IL-1B, IL-6& HAA7]&= AoZ YElEoW F3 82l N lanek v}
A= Aoz Bty 57).

C N AKX C N A 50 FESEEGERE

L |

'lﬂl

e Sy

-—— e
=i
-
- .
L ]

EIVie + = dh L + el W L
DNP-HAS(1pg/ml) DNP-HAS(1pg/ml) DNP-HAS(1pg/ml)

!

IL-1pB IL-6 actin

78 57. 31599 RBL-2H cell RT- PCR 43}
x Cicontrol, N:5=& 1 50ppm, A:Azelastin 50uM, 50:Z 2153 50ppm

(W) =9 42559 RT- PCR 23

T 42559 A BEE AHYd Ay ABEE HYsA ZS WET lane C 9 vlas] Bk uf,
A5 cytokine IL-1B, IL-65 A 7]&= Ao= vebg o™ F4HQ N laneXth 4 o
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A= Aoz BATHILE 58).

SRS e, 2 s — | hEAI N G T
DNP-HAS(1ug/ml) DNP-HAS(1pg/ml) DNP-HAS(1pg/ml)

IL-1B IL-6 actin

a8 58 &9 42559 RBL-2H cell RT- PCR Z 3
* C:control, N:5= W 50ppm, A:Azelastin 50uM, 50:591425%5 50ppm

(th 24w 8e] RT- PCR 234
A e AlRE AP A3 AE5E HEEA &2 HET lane C o s Hoks
=9 o

AFA cytokine IL-1B, IL-65 AA 7= Aoz vehykon W<l N lanek o)
AN E RoeZ WALy 59).

C N A X CNAX

>

L i ot R - b Rl
DNP-HAS(1pg/ml) DNP-HAS(1ug/ml) DNP-HAS(1ug/ml)

IL-1B IL-6 actin

18 59, A v o] RBL-2H cell RT- PCR 43}

2
* Cicontrol, N:5% W 50ppm, A:Azelastin 50uM, 50:Z<= A7 ¥ 50ppm
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(2}) %9 2ul¥ 2] RT- PCR 23

AR ARE M A AEE HYIHA &F Eﬂzﬁl lane C ¢} v]ara] HkS
A=A cytokine 1L-1B8, IL-68 AAA 7= Aoz Yt orn 5382 N lanelth 9=
AA TN = Aoz HATHILY 60).

o,
[e3]
—

=
KeN
=

CONT A 50 R e C N A

+ 5 e 1 ar + il g + + |, ML +
DNP-HAS(1pg/ml) DNP-HAS(1ug/ml) DNP-HAS(1pg/ml)

IL-1B IL-6 actin

18] 60. 7AW e] RBL-2H cell RT- PCR A3}
* Cicontrol, N:5=d 1 50ppm, A:Azelastin 50uM, 50:973 &7 ¥ 50ppm

(4) Cytokine® A= 43}

PEAlbd A w3 AT cytokinesﬂ AALEE wfd FEolA HAAsr] fshe,
ELISAE &3l A8tk AAA¥= RBL-2H3 Al25 AM&3t9oH, TNF-as} IL-4% %o
dHA = dAsvd CytokmeO]E‘r. A8 An BE EA S 713G EEA % oEA
OS2 7} cytokine®] wuldl M #uH] Ahgo] oAl FAT 7 AATHLF 61~63).
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250

200

Pa/ml

150

50

Sppm 10ppm 5
~+

Control Aczel. lppm Oppm
+ -~ + + ~+ +
DNP-HSA(1pg/ml)
H 6l ST TNF-a 542 7
* N:Nomal, Azel:Azelastin 50uM
250
200
150
=
£
100
) i
0 -
Control ™~ lppm Sppm 10ppm S50ppm
~+ - + + ~+ ~+ +
DNP-HSA(Lpg/ml)
9 62, SXFH e IL-4 A4 %
N:Nomal, Azel:Azelastin 50uM

*k
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250

200

150 -
=
=
=1

100 -

| i '

(o]
Control ™ Aczel. 1ppm 10ppm
~+ - + + ~+ + ~+
DNP-HSA(LlLpg/ml)
2% 63. 79 4255 9] TNF-a 344 3%
* N:Nomal, Azel:Azelastin 50uM

150

100 |
=
oy

SD i

0 1 1 1 1
Control ™ 1. lppm Sppm 10ppm S0Oppm
+ - ~+ ~+ ~+ ~+ +

DNP-HSA(lpg/ml)

18] 64, 7Y 42559 IL-4 =443
* N:Nomal, Azel:Azelastin 50uM
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250

200

150

Paml

100

50

150

100

Pg/ml

50

Sl

Control N Azel. lppm Sppm 10ppm S0ppm

+ - + + + + +
DNP-HSA(Lpg/mi)

21§ 65, FeA Y TNF-a SA4 4%
* N:Nomal, Azel:Azelastin 50uM

Control lppm Sppm 10ppm S50ppm

+ —~ + + 4 T +-
DNP-HSA(1pg/ml)

a9 66, AT IL-4 545
* N:Nomal, Azel:Azelastin 50uM
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250

200

150

Pa/ml

100

S50

150

100

Pa/ml

50

Control

_I_

Arel. lppm Sppm
+ + +

10ppm
+

-— | - I A I — - ' —1 '

S50ppm

_l_

DNP-HSA(Lpg/mil)

a9 67, A e TNF-a 544 7
* N:Nomal, Azel:Azelastin 50uM

Control

™ Azel.

lppm Sppm
— .s + —+

10ppm

_l_

i I 1

S0ppm
+

DNP-HSA(Lug/ml)

e 68, i Akv B o] IL-4 544 3
* N:Nomal, Azel:Azelastin 50uM
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E 2L VAR EE AR I e

Sample No. | Group Sample Name 12} 2hg ot 22} ke vt
CW C3G & 2ot - -
2 ERP IR E Rl AL Lentinus edodes -
3 RFP Antn g B Lentinus edodes -
4 CP C3G 1|7 Bt ] _
5 BFP Ayl S kg B Lentinus edodes -
6 CFP C3G v 7 g B Lentinus edodes -
7 CFP-S | C3G mn|7f o]z e #4 Lentinus edodes S. cerevsiae
8 CFP-L1 | C3G w7} o]a} g E #]1 Lentinus edodes L. acidophillus
9 CFP-12 | C3G m|7Z} o]z} wa o #2 Lentinus edodes L. plantarum
10 CFP-13 | C3G m|7Z o]z} dtg i #3 Lentinus edodes L. gasseri
oy ae
EREL:
Media=g
Lentinus edodes
== soro gz
| i) | |(320§H2%E‘1 | I il
L. acidophilus
| Wz | | =E= | L. plantarum
- L. brevis
| S. cerevisiae
| s=/2a | | s=/22 |
| szaz | [ s=2= |
] [=]
Dlaﬁﬁ:ﬁ%%l | S22 |
a8 69, n 7 waEe] AxTA
- Lentinus edodesZ ©]-&3F n|7t wa 3AL dA FEAT7IGolA st Azl w7 @
Bae) Az 4% A8a9om, DFsl poke BN FHOZ BAH WL U
W6l 2067h WEE A7he PDA WGl WlgE F#Ee WESe BT 5U7
MR T Ssotel A4RE, $5 2 AT FAS AAw SAAENE WU ST
- 22 W& FAL Lentinus edodes HEE T3 Ao LEES 3|l HER FaT
wl&Hd L acidophilus, L. plantaum, L. gasseri® 4bit& % S cerevisiae 8% TF+%
7y7] &ske] 30CAA 2¢zF F7F vjkst 3 3| ¢/dqt/F20% 348 SellAl Axs)
Pra=
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2) 7154 "7 TaEe 44

Oh "W MAx &8 vuE T3 14 A8

- A A Z(macrophage) ] €435 T3l 7o duEd S48 va FJrisk ik
d 709k Zo] Ve &

- C3GHi¢ #Z27x FE=E3Y F53 oA WAL €43 7|5 A9 e
UA] ekeko | Lentinus edodesE &3 12 WEE FalA di2Axe €437 e
o
=

- 27 HEE FIA H FRolAe &AL waEI & Aol yERYR gron)
lug/mLe AFZolr &2 22 HEE FaA Abtd oz gHE EES VeI
ow 7} wE 23 HFEE EI L gasseri WEA AwmoAe &wo] 7HE Hol A
F3E AS AT F A E. EERTTEY 2% TFEAAE AL fHAS AR &
Fgo] YEY &

- B A Z(splenocyte) o] &35 F3l v|7de] HEEE €48 v Hrpsk ik 19
713 Zo] YetuS. 22 HEE F3le] &R Y9 L acidophilus®] TEEO] H]GA XL
T2 a¥ox N He A3E JEy .

- gAY 9 H]X“ﬂﬁi_o gds vl A ZaE Eske] C3GHIY LWEE F3te] W
o T3 Vol FEHEE AL gAY F dMe. B, 2% HEE FI Lentinus
edodesZ ©]-&3k i} g Eo vE AsZolAe &5 ol e &S &<
skl C3GHI " 7& o83 7sAd Al /e fA 24 2 34& ALEsheE
Zlo] vpgkA shrfal S,

- 22 HEE7re] v e 22 WE #FE EF oF9 HEEY [ gasserid) LEE
o] B} "Ia & Hslo] HUdor 53 gdo] YElY Aoz duno F71E Q)
WA T3 75 AF5E st A7) 279 HEE ARE AHESA S

130
== 120 |
% . -
S 100 il i
TEE 20 | Lugdml
gﬁ w1 0ugSml
E‘ on = Loougd il
2
= 20

':. 1 1

Control CFP-% CFP-L1 CFP-L2 CFP-L3

9 70. C3GHi w7 &

2EY AAMAE dAse vl
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140
120 A
-
2 100 -
=1
=
o 80
=
= a0 - =Jlus/ml
§ =1 Quz/ml
% 40 - = 1 00ug/ml
e
20 A
0
ﬂ.“}\
- Sl "q 2 <" <
& & &

219 71. C3GHi "7 Ia =9 Al @4dste v

(b SGAE A AAS vaE BE 14 A

"}E}"} »}23] ]E H}‘%}QE o] Lol A 217\% 7wy Buwso) olzkg oF

)
A EF(HT-29), #H A EF(AB9), A3 F-HAl £ (Hela229) ol sk hAxE A4 o

A FANAS(CLE 72).
- C3GHi® TEE A &S FEEAARE 53 dAEel thdh cytotoxicityE ERH
Ae™, Lentinus edodes T EES 7% HT-29, Hela-2294| 320l iz = T3 3FH
ko w7} Z2ZHEo Hlste] d B AFEE AoE e O A549 A Ee] o4
Ae TR HA @2 C3GHI F+E=E3% FA @48 yetdo] HER <lste &%
A& HERE A9 “01 s Ao
- gk 22 HEE AeddE L gasseri
2 22 ¢as A]qc P-S)7} C3GHi "¢ E FEEHT §
RO 2 ZAbE o], 22 D EHAGANA] ANZL T a0 A

il (
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HT—25

120
110 A
=
=
+ﬂ100 .
.-
=]
£ 90 -
e
80 A
TO
10u=/ml 100u=/ml 1000ua/ml
—e*— Con —— W —— CFP —— CFPF—3
—— CFP—L1 —+— CFP—L2Z — CFP—L3
120 AD4YS
110
=
== 100
E
E QA0 -
5
= 80
8
TO
a0
1 0uminl 100u=/ml 1000u=/ml
—*— Con —— W —+=—CFFP —— CFP— 5
—e—CFP—L1 —— CFF—L2Z2 — CFP—L3
Hela 229
130 -
120
=
% 110
§ 100
= 90
bt
80
TO wpes -
10uz/ml 100wz ml 1000u=/ml
—— Con —— W —rr—CEP —_CEP =
—e— CFP—L1 —+— CFP—L2 — CFP—L3
¥ 72, C3GHL " v aEe dAXY A% Al
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- AIAAES FAREEo] dojur, Sdh= AlEs o JHA FFe AbolEIlE &
ahizEl, Aol BTl EnlAY Y B dAAl2E @45 A7, A ' 25 S48
7l EA Q). C3GHI] P17 HEES HAAxe] @45 A=sts Aoz vesow,

2l oldt Aoz e

= m|7

wHankg-o ANoHdd e # .
2 AFolM e w2 v RRY fHd AEE o] &ste] C3GHIS P Es

cytokine #-4]%5(IFN-y, IL-4, 6, 10, TNF-a)ol|] 7]x|i= J3FS olu a1z} &gjon, 1 A¥
= a9 739 s

- C3GHi9) w7 EE& IL-6, IL-10, TFN-a2] 1] & A=3f= Aoz yEgton 5%
A FUHEFS e S, 53], IL-6, TNF- af] 2152 22 ¥ Ea=
Ro =z #zhuo] C3GHIY 24 L&A WAX=EALY Ao Fuso] dF A}
o] FHE A=A Ao R ddAr

- wEkA, C3GHi9) w7 a s 3t
AA AW A 2FE A3 A7 7ofE Ao 2 ddd.
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120

[FN-r (pg/mD)

IL~6 (pg/mD

100
a0 A
=
Eﬁm -
"T
=ao 4
20
(o]
Cont CFP—S CFP—LS3
= ] ugfml =) Qo = 100w e mil
200 S
800 S
TOD S
Go0
S00 S
400 S
300 -~
200 4
1D S
o | & . R 4
Con Cons P CFF CFP—% CFP—L3
=lueml ®10uvus/ml = 100ve/ml
200 -
180 A
180 4
140 A
120 A
100 4
a0 A
B0 -
40 4
20 A
O

Conb CFP—5 CFP—L3

E]ugiml =] Ougdml = 1 00ug/ml

2% 73, C3GHI "7 2&E &9 Cytokine #H| %
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o, C3G= o, 2E 5 3}
g el w7te] Aol vhd AR %éi} *é%ol %1‘?—3}741 Ef}é% Ao 2 KAl
le o]

- 2 o)A C3GHI 9 w7 TEE
o 1 Axks oy 743 7o) e

- DNAES &4 At4ago| wEA7|H &4 A 4o o &4 DNA breakingo] A3, &
slAl o] HIbell &Aool g Absld S-S A A WY, olE B3 ks &8 v

o]
‘:‘)\4‘6_‘:]—,/1’: 01 .

RN =3
- C3GHI F&=E9 @5 AREoAE 34t @do] veytow, Wa #488& FalA] 4t
st @Al ¥ SulHe As FAY 5 Ao, 22 $EE FeA s E4o] ¢

© QT: RnN=
S e Ao] HFHAE.

)\}\L- AN

- wEbA], C3GHIS] T E Aol A Fakst 4ol Tuisa glow, 22 T a3l

Gars BAe el BAEY JUd gwel o Fusa ok

SM CON1l CON2

SM : size marker, CON1 : Control, CON2 : Negative control

1. CP : C3GHi only, 2: CFP : C3GHi fermented by Lentius edodes
3: CFP-S : C3GHi fermented by Lentinus edodes and S. cerevsiae
4: CFP-L3 :C3GHi fermented by Lentinus edodes and L. brevis

1%l 74. C3GHi V% & E 2] DNA Absk&4
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ol AlBAaAe C3GHI AAzrel A3pr)

ER L= (1" 76).

=
=
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=

1}

5

=]
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=
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Splenocyte proliferation (%)

140 -

"lug/ml ®1Qug/ml

120 4
100 A

80 A

80

40 -

20 -

0 -

Ean;ml ConA EFP 5 CFP*LE

19 76, Al AeF C3GHL &89 WAAE &A% 7]e vl
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2. e Am v TaEe Al HS

E A 9] w 7S 12k L E e 22 BEE Fole] dojRl | T EEe g "y 7w
#HA 12 7HEs AHA ob 3E 229 o] 159 WE B 4 2Fo E3 wgFuksg Ay
o, olo] tslA Hu} AR Aglgdd Ud d5s YA Th

F 22 A BEE g B3y

Alg W3 | Group Sample Name 12 &E a5 22} W gt
1 CFP A Y Y - -
2 CFP-S | #HAvy B3 a = 1 | Lentinus edodes S. cerevsiae
3 CFP-L | «HAY BT a5 2 | Lentinus edodes L. gasseri

Risdas) degradation *'H & /\}%0 FHA Y EEe AT
vt e R T ikl o] ¢ ddles Q"Lﬂoﬂﬁ ]E AEH ARz A A5 3
Atk @Akt @de) vln= @A wol AREEAL Sl MWl ORACH® €4 iksty =4
oz @855l 9lE TAS (Total Antioxidant Status) & AF&3Fe] Bl A 23l

ORAC vlagol| A s Am ] 1|7 g E(FHAv H)e] ORACE FA3 23 87 535umole
TE/g, A &4 648umole TE/g2 2 total ORAC value:= 1,183 mmole TE/go & EFGES

dul v 7 AR v A E R W(EROM-4)2] ORACE 484 326umole TE/g, X|&4 44611mole
TE/g2. % total ORAC value 772umole TE/go 2 YebGeH g 77). 2 A3 A0 H e} A

Wb v a el ORAC Ml il A TTJV}“]H%A ORACZ} 15¥) AXx A ve v &
B AR AN EES ARSSIE Wt ¥ xS @4kE @4s UEd e 3
T AN
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1,400 -

1,200
1,000
Z b
=H 300 o
E: % U 22 4 ORAC value
r~ E 600 A %| & ORAC value
o= mTotal ORAC value
400
200 -

7+ o Eroms<

2 77 A, e v SR e Gl EaEES ORAC Bla

1.8
la
£z L4
E 5
-Ivi!* . J_-A' =
= &
% % l.a
= —]
EE 08 ¢
= £ _
-E 0o& -
=
B~ 04 F
02
0.0 :
A TH Ao Eromd

I8 7 A n7hEEEY i EEe] TAS €44 vl
TAS SARHANA FHAHL] TAS 2 1.6mmol/100g, ¥k w7 E 52 0.4mmol/100g
o2 yEh frEAbeeE Ak wpibd s Eel vis) 358 E TAS #s dERhHo] ORACSH &
AsHA A ARG TEEOA FibstE o] o] F2 Aom dEtytow ol 1xpd R A e} &
A gk Aol v LHTR).

0

O



3lo] 1929 A|ELE o] &3 AEEAS 7.8ug/mL™1,000ug/mLe] FxolA #2s}e]).

e HUZ sale W A vt 2R SR(CFP), it ® BR
FEW(CFP-S, CFP-L) =FollA Hal FxoA] thz ] 95% o4+ Al
of B AR AlE HAdo] UEREA kol 2 AR AEo A AL
%

A9 rdAe Bty Qi Aow By 79),

07.81ug/ml

. 015.6ug/ml

E‘i ig; ] i II 1 031.5ug/ml

% 062.5ug/ml

'E " 0 125ug/ml

E N - B 230ug/ml

v o8- B 500ug/ml
80 - B 1000ug/ml
75 -

CON ('FP ('FP-§ (FP-L
28 79. 1929 AEFE o] &3 AXEEA FU}
CFP: +Hx vy w7} B &5 CFP-S: +9Av Y n7 &% 23 248 & CFP-L

FHA v {59 TR E

th In vivool A WS F7 &< A7t
1A d ol Al animal cell-based assayollA W9 57 75& Festdlory, A4 in Vitro"c}
o] Ao A Al uqod,q] o} A|mo A& 51 1) 224 A IS w= A
glo] A2 R = = 29 9o = in vitro A@}E zfolr)
ek g o wekd Feldx < Pol M= 1abd ol | F31 gA4fo] Frjg o=
P-
]

XE
el
y
Z:

S,’—-’T—?'S]— Z\ ‘{ﬂ'x—]% CFP- LJ’]' CF }\]JEJ_ ] Eﬂoﬂ/ﬂ 7:]:|1 /“_ZAoﬂ g?s]- UﬂOﬂ %7&- 7] g EH
9 cytokine 0] ol o] djA T3S

ol E 93 1@ Eo| A CFP, CFP-L, CFP-S& 7Z}7] 250mg/kg®] V& & 4F7 AT Fo &

N
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A F5EZ e 2 A E(macrophage)2t WA X (splenocyte) & &8 3ke] zH7te] M2 24
Ay

%)
R HAAZERY S 5= cytokine] $EE S8
&
=4

E 23457 A RE AHT ddsEe] AT B AV|FA Al

Group Final body weight(g) Spleen(g) Liver(g) Heart(g)
NC 27.14£1.38 0.111+0.010 1.164+0.065 0.136+0.014
CFP 26.25+1.32 0.108+0.015 1.037+0.027 0.136=0.010

CFP-5 27.60+1.30 0.111£0.014 1.118+0.091 0.143+0.025

CFP-L 2711+1.12 0.107+£0.011 1.096+0.042 0.141+0.013

|29 248 FEsteE =42 ¢ % mitogen LPSE Al sk A}
¢ 43 LPSE AHYatA &2 AxoA= dix

2 %7 Jewtth CFPF& foAd e gloy bz
&S

o wE Aol FUkshE 4SS vElRle, LPSE A 2ld AXd A=, CFP, CFP-Si
R el vlaE] oA oz A AE g4 o] St ATH(E 80).

123 d oA 2 A3k in vitro Al @ A= CFP-L, CFP-S % A& E5oA th2 A ¥ &4
F7Fso] AFHFA oY in vivo Al @ A= CFP-S7F $73 7158 e ¥kd CFP-Lol A=
N2 A gAgslso] mlefdk Aoz ety o, CFP-S9 A% 23 w3 E 3 A7) 12 &
TR BEA 58 VTS e 22 R E B VeAdS ST e Ao dd
=N
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180 1

160 A
140 - b

120 1 a @& 3

WIC
OCEP
OCFP-5
BCEFP-L

100

Ivsosomal enz vine activiby
(%0)
[o'a]
=
1
oo

60 -

40 A

Macrophage

without mitogen LES

29 80 AT g WES WAV WAL @40 MAE 9
NC(&5d N x=+): Ei57, CFP: Ay 17 28 &
CFP-S 3 atvd w7 %3 WEE 1, CFP-L: 3l 4r| v B¢ Was 2

HAA XL F2le =42 BAXE 434 7]F mitogend! ConA, T AXE EA3A 7=
mitogen?) LPSE A2 d A mitogens A E|slA| &2 Aoz o] AAIEA W, mitogen
S Aot Fe A EANAME EE AP EATA o & vAEAME F250] FA4

ERS 3L CFP-S>CFP>CEFP-LE 0.2 A X325 0] verylth

ConAE A3 vAAEAA = CFPolARE dizel Hlal fedo=z HA ueyton,
LPSE Hed uAAEANE CFP AXF2 o] 7hd 7 Yerstar theast 7249 Aol &
et lew, 98 2 ol ol upEbubA] kAN el ws ¥ A

LHEF SATHELE 81D,
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180 A
b
- 160 b b b -
s - |
= 140 4, . 2 & 5 ab
g
= 120 - ‘
T
= 100 - m
H OCEP
= 80 -
w2 OCEP-i5
L 6[] -
% mCFP-L
Z 40
[ ]
20 A
[:I -
without mitogen ConA LPS

19 18, A v Ake] B Al mUb vkl HAE S
NC(&FA4hxw): et 534, CFP: sp xpvs] w7 &
CFP-S fuAbud vt 530 &8 &1, CFP-L: A8 v 59 da e

P2 M X cytokine ¥4 & 42 A A X0 LPSHE S Ay H2lsA] &S Aoz 5o
7y s 84 3] IFN-y, TNF-q, IL-69] cytokine &S =43 Ay IFN-y &

A¥, LPSE A stx & wjgdol = CFP-Sio] v utt 9402 =4 vehyton,
LPSE A3 s deriz 28 AAdEHAEL Uz 94 Ao)5 YehR =

iz woy S7kske A4S el

TNF-a 5% ZA343%, LPSE HgstA ke wlddoA= CFP-Swo] di&wo] vla] 9
Aoz EA e, LPSE AHEl e wFdeas L7 izt vste] {249 wsrt #@
2] o3kl e, CFPoll wlste] 22 dEE CFP-Lo] fodoz F7pshes Ao

=

i
<
o
3L

IL-69) ¥% %443, LPSE Ashd ge Mool mE J@EAo] g £917
o Aol LhehA %}9}3&1, LPSE A2lgh vjekeo] A= CFP-Sto] tizitol val fo4e
2 /0 UEhda CrPRe f94e giglont gzl wel IL-69] dae] Be Aow vehy

(g 82).
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(a)IFN-v

18 -
16 -+
14
g 1 b
E 10 BNC
& oc
= 5 a CFP
z a O CFP-S
H 6 7
B CFP-L
4 -
2 -
0 .
Without mitogen LPs
(b)TNF-a
1200
1000 ab  ab
a
~ 800 A
= BNC
2 600 OCFP
=
]
oc _‘1
% 400 CFP-S
= BCYP-L
200
0
Without mitogen LPS
(0)IL-6
6000
b
5000 - A I
a
4000 -
= b ENC
E
2 3000 b OCFP
1 OCFP-$
3 2000 -
= BCFP-L
a
1000 - 2
0 -
without mitogen LPS

82. g AV T TE A BT A AL Abo] =T &

NC(&4
CFP-S 73 A1)

E o

QLI [s)
n] A _E'%_%L a5

=
2T ARFHF
I
=
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2] Wo]o] 3% arachidonic acidg vh¢2 A% @ EZ o A Aoz Xl
28 AL Ay F 9 & FoE acetone(B0ul/ear)S AT 3L LEZE A= 7 AERE
(BOulear)E A & F AE A A 5 7 574 @& ol &

(%)& T3kl

A A gxzo] did F-FdA saE PCRIEHERDwo] 71 Fgkon], ddE4dT
ol M= CFP-L>CFP-S>CFP o2 YWey oW, FEar edema(%)y PC o] 7.1%, NC 9]
21.19%, CFP-S+ 12.8%, CFP 12.1%, CFP-L 16.5%®= tEbut
uheha] 3% A8 EFoA 40%0]4e 95 oA f@Ao] ¥

%-ﬂ oH, o4 Aol= e
U] eksk o} CFP-SolA 7hd 948 A% d4do] £A81= Ao R

S ATHLH 83).

(@) Edema Inhibition (%)
' 90
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o oAb =A e mAom, 1A WEROIAE of 200AEY 24 A oA %ol vhehl
Aok w24 WER) wElA 14 BEZe] ¥ B A FOHATHE 24).

I 24. BI6BL/6 N EFE o] 2 d C57BL6 V-2~ 9 ZgNA 9 oA &

Group Tumor weight (g) Inhibition (%)
NC 0.635+0.241 0.0
CFP 0.512+0.129 19.4
CFP-L 0.645+0.156 -1.6

i 25. BI6BL/6 Al XF5 o] 23sk C57BL6 w29 7] 57

Group Spleen weight (g) Liver weight (g)
NC 0.077+0.013 0.978+0.096"
CFP 0.079+0.023 0.99+0.985"

CFP-L 0.083+0.016 1.125+0.071°

b =
= 2 ol vE freHom AA eI 25), 23S B
ol A deistz] B 4x RBCE W #3 dF¥E<] biomarkers 1 el Al zelE vhERA
gtk 28y WBC, MID, LYME(®6) 217} tiZwre] Hls] dgdwelr Fodoz A v
etk ow RBC, PLT, LYME, GRANS] A7} tjzo] 13| '1‘;—(]7]' S7tekeE AEE YER
ATHE 26).
3 26. BI6BL/6 MXEFE o] 43 C57BL6 vwh-29] doshd A% 54
bioi;fker 9] NC CFP CFP-L
RBC 10°/mm” 8.59+5.54 9.31+0.61 8.99+1.03
PLT 10°%/mm”® 783.90+£289.15 893.1020.63 812.25£216.66
WBC 10°%/mm”® 2.63+1.26" 4.24+0.71" 466+1.71"
HGB g/dl 12.54+3.63 12.99+2.23 13.45+1.17
LYME 10°%/mm”® 2.15+1.03 3.39+0.96 3.48+1.50
GRAN 10%/mm” 0.27£0.23 0.48+0.33 0.64+0.13
MID 10°%/mm”® 0.30+0.19" 0.49+0.11% 0.55+0.16"
LYME % 81.60£13.63° 79.41£12.79 70.64+14.65
GRAN % 10.95£8.50 12.56+8.03 17.05+8.75
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¥ 34 AdEE d4 9@ 7+ XA F 2 AslE 2 B(TAS)S H3)

Groups MDéz 1117!10 ;f)rum MDA 1'1}111[;71'03(;;) Tissue
Ao 2+ 1.8+0.1° 30.8+11.4%
AN ET 2.340.5" 59.6+19.2°

ANEAY 2 A 1.4£0.1° 49.844.2°
T3 Ape| A 2 A 3 1.4£0.1° 45.6+8.6%

2 7o) AR HAG GE A4

peroxidase)e] &4l WMIZ vlw H7}3g 5
o] GPx &AL Adtzared whsto] AlAsterAE A2 dh Aol A ﬁi}ﬂ —{E/\C}OE o) o]—Ofl
fFolail Aad Ao vehew, dF F GPx #4 = &4
23 g e A2 o] frol sk Al Sk Ao uEbwkvl wg F x4
[e)

o =, T*rﬂixhﬂ]% ?;P%:} RS xﬂgq quu Al
A

- 152 -



Pt = 2 2H(TAS) 9 W3}

AT

= =
G

]

e

3

=K
e
B
o)
o
e
<

P

A YER

1.

B4)

(umol/g)
21.742.7°
12.04£4.9°
17.4+4.1%
21.8%5.4°

7|

ZFE e, 7k Al
>O

[e]

]

GPx in Liver Tissue
3%

°©

5 Azg G LY 2% o] 4

AA FE AR

(umol/L)

3.07£0.36°
0.8340.26°
2.0340.20°
2.3540.38°
Ao AlE A Eo] 7w

GPx in Serum

o 4] A

P
T

F A A

&}

7.
o =
-”—?5

T Aol

[}
=

Groups
s}
i

o] A

=

Fe ol A 4

%

1

T
=

=]

A A0

P
T

A}u]
}
Al

ol Aeldsd ol

w2} A

—_
o

il

A Al

-
1.

BB 2 (EmSS45)

2
45

o

s}
=1

=

&7t

il

°
pad

o 4]

P
T

ol igol o

o}

A ko,
=

=

o 47 M2

1 gAdel

R

1.

34

o]

i

1

T
=

F(Hela299 cell line), th7dhAl 25 (HT29 cell line),
- 153 -

-
XN

o 4]

P
T

a4 7 A

MRS

#7} ek, o

)

o 4]
yo]

=
=

peae.

a7

ste] A3 A A

I

5

sl

[s)

_?4

A3

=

=

34
=

o

hao =
g 999 R

3} Wi
R

2

o2 Z]thE

F(A549 Cell line)ell

St

sl

A2 A3
al

s

-

1.

-
XN

)

H]
dE
]

[}
e}

°
pad

oA
A5 A
A

]

i

)

ek Al



(A) Hela 299 cell line

120

mCIGHI Ex
] mCIGHISS
w Emss 45
o . 3
o 12.5 25 S50 100 20RCH

Concentration] g /mf )

Survivalpercent(%)
&8 & & 8

B
-]

(B) HT 29 cell line

120

100

]

i o W C3GHIEX
:*_E" »CIGHISS
] o - EmMSSas

=20
&
L]
> 1
o ; i i i
o 1Z2.5 25 S50

Concentrationd wm el )

200

(C

~—

AB49 cell line

120

100

20
[=1e]
40
20
o i i L L £
Ll 12.5 25 50 100

Concentration] o/ me )

mCEFGEHI Ex
mCIGEHI 55

Survival percent|%)

mEmSs 45

200

a9 99, AN FEE, A S 2 (C3GHISS), AlHAA(EmSS45)2] &k & 3

s

- 154 -



7 FEE 2 A AFe] Y mdd digk 7Fs #Eay] st % A F3A
p2l Aot po3 fratel] ek WEALGE AT p2l FAAE AEY AS F
G/M F7191 A A 7] dvbel] A 24tz 84 glod, pb3 FAAE GlolA
S ];}“ ZA QA= Olaﬂxﬂ Soh A4 & AEF FHAN FEE, FHA
AM xﬂ%% m?ﬂ p21 pb3 %zﬂx}fﬂ WH LGS A A= 19 3290 Lo
S = 2 LAY ARl A pb3, p2l 7
g%u 17}201 %%}54 ttl dAZe] AE F24S AAFozA Fd &

=,

o o
j:lr

O o o ol o

L g

4o m“ do fg X T

- 155 -



(A) Hela 299 cell line
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(B) Hydrogen peroxide
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