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SUMMARY
(F=2%F)

[. Project Title

Development of immune-boosting, natural fruit-flavored green tea with dried Jeju farm
products and organic green tea

II. Objectives and Needs

Occurrence of health problems has increased rapidly in recent decade due to environmental

pollution existed with the prompt industrialization of the world. Frequent exposure to these
pollutants may account for the decreased immunity and exposure to infections more
frequently. Particularly, exposure to pollutants enhances the infection of new virus and
drug-resistant virus which can be attributed to cause unknown diseases. Further, the
pollutants in the environment can alter the immune function of living organisms and results
in diseases such as chronic relapsing disease and curable disease. Healthy functional foods
play a crucial role in preventing adverse effects occurred in the body by pollutants and play
as immune system boosters. In this context, there is an increasing consumer demand for
immune-boosting, functional food based products in the market throughout the world.
Therefore, our objective is to develop a competitive, value added, fruit-flavored green tea
that contain natural bioactive substances with a pleasant color, taste and aroma.

IlI. Contents and Scopes

+ Hallabong
Hallabong [(Citrus unshiu x C. sinensis) x C. reticulatal is a hybrid citrus cultivated
in temperate regions of South Korea. Its fruit is well-known for pharmacological
properties. This study examined the anti-inflammatory effect of 80% ethanol extract
of Hallabong on concanavalin A (Con A)-stimulated splenocytes and mouse oedema
model induced by 12-O-tetradecanoylphorbal acetate (TPA).

+ Dangyuja
Dangyuja (Citrus grandis Osbeck), a citrus cultivated in South Korea, has been used
in traditional medicine for its anti-inflammatory effect. In this study, we investigated
the anti-inflammatory potential of fruit extract of Citrus grandis Osbeck (ECGO).

+ Beetroot
Beetroot (Beta vulgaris), a vegetable usually consumed as a food or a medicinal



plant in Europe, has been reported to have antioxidant and anti-inflammatory
properties. Since lymphohematopoietic system is the most sensitive tissue to ionizing
radiation, protecting it from radiation damages is one of the best ways to decreased
detrimental effects from radiation exposure. In this study, we evaluated the
radio-sensitive effects of beetroot in hematopoietic stem cells (HSCs) and progenitor
cells.

IV. Results

*

Hallabong

Hallabong-treated Con A-stimulated murine splenocytes showed a marked decrease in
CD44/CD62L"memory T-cellpopulation, an important marker for anti-inflammatory
activity, and a significant inhibition in the production of IL-2 and IFN-y. Hallabong
treatment had reduced the mouse skin oedema and myeloperoxidase (MPO) activity
significantly =~ (40%) in  TPA-challenged ear  tissues. @ More  importantly,
immunohistochemical localization revealed the suppressed (zK0.05) expression of
inducible nitric oxide GNOS), cyclooxygenase-2 (COX2). Hallabong decreased the
infiltration of CD3" Tcells and F4/80"macrophages to the site of inflammation and
atopical application of Hallabong significantly suppressed the expression of TNF-«
(20.2%).

Dangyuja

In in wvitro assays, ECGO treatment of concanavalin A (10ug/ml, for 24 h) stimulated
splenocytes showed significant reduction in CD44/CD62L+ T cell population and a
marked decrease in the production of inflammatory cytokines IL-2, IFN-y and IL-4.
Interestingly, in vivo assays of ECGO topical treatment (100ug/20ul/ear) significantly
mitigated the TPA (4ug/20ul/ear) induced edema induction and Myeloperoxidase
activity. Anti-inflammatory potential of ECGO were further evidenced through its
potent decrease in expression of inducible nitric oxide, cyclooxygenase-2, IL-1/4, and
TNF-« and suppressed homing of CD3" Tcells and F4/80+ macrophages to site of
inflammation.

Beetroot

Beetroot not only stimulated cell proliferation suppressed by radiation but also
minimized DNA damages of peripheral immunocytes. Beetroot also rescued bone
marrow cells from radiation damages by repopulating S phase cells. Beetroot treated
mice showed notable boosting of differentiation of HSCs into burst-forming
units-erythroid (BFU-E) along with increased production of IL-3, a hematopoietic
growth promoting cytokine, from bone marrow cells. Also, beetroot treated mice
displayed enhancement in the level of hematocrit and hemoglobin as well as the
number of red blood cell in peripheral blood. Beetroot diet improved survival rate of

lethally exposed mice.



V. Proposal for Application

This project focuses on expanding the Jeju green tea industry, global market entry, premium

tea market advancement and increasing franchising opportunity. This study will revitalize the
collaboration of industrial institutes and universities. In addition, the interchange and
collaboration among industry and university laboratories is a critical component in efficient
innovation of research work with the alliance of various technique, experiences and
knowledge of experts in the academic field. Further, current expansion in development of
natural plant products to industrial applications facilitates the growth of BT industry. Current
study emphasizes the development of drugs and dietary supplement industry by promoting the
utilization of locally abundant bio-materials in Jeju. Furthermore, results of this study will
contribute to the development of regional economy through the growth of tertiary industry as
well as increase the income of fishermen in Jeju.
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D AF FHA, Do, ASHlEY AXAE NFEAS ST Askel A
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el A EE 13.1mg/100g 69.9mg/100g
<l 17.9mg/100g 108.6mg/100g
ZE 167.3mg/100g 1,068.6mg/100g
H e C 16mg/100g 222mg/100g
o 7 <t =3 =3
¥ 3-2
5 A = FRA AxAF
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ZA v 0.5% 2.9%
UyES 2.9mg/100g 36.1mg/100g
Eiaty 15.6mg/100g 101.1mg/100g
| 0.1mg/100g 0.9mg/100g
4 180.7mg/100g 593.2mg/100g
vl C 52mg/100g 208mg/100g
o 7+t =73 -
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F&at 2HE =i (4F 55
B ocdE Y =2t (HE 19)

I 3-19. HF AAF U@ &¥A 7B A (BeAAD 2

3. A2¥E A7V H - AFUEgn AFE
7h AR ZAR 7)ol JAE HYAE tE EWY FEEHHEY] AELE 2 F
2% W3l H7) (In vitro system)
D BEHE F2F =5 EGCGY A7t WAL A o7t HIA X HE& ZFAE
A=A F-FE MIT assayE £3t H71g
b 2484
7~10F% C57BL/6 P}-9-229] HIAS HEdto ME AHr|E Tl d& °d A=z
Reols o3 orrHF (ammonium chloride, ACK)-& 3} a7 1087F Ao njks}
At 1 &, AAR=8-9 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)2.2 A o1, 10% AEjol A (Gibco BRL# 1% #HlU4dd ¥ ~EJNE
nto]xl (Gibco BRL)¢] ¥3+5 RPMI-1640 wj#] (Gibco BRL)o| F-/AlF Tt o] & WA

12

H

Az gdAdAEZRFA 1.5 Gye HAAA S AR &, HEHE F525E T 5319
shaEo] e ZEHEe FAEQ Epigallocatechin gallate (o]3F EGCHE HEEHE

A 2l skt

B Aol AHER HERE FEE2 A&t 54 dxd HEHEE VHREE &



i

Cell viability (%)

[,
(=]
(=1

[
[ T = |
[= =1

oHE
Akl
PN
T

%, 70% kol Ba Aol 2442k AEAAT FEA
. ]
ool A

71

A& o] &dtod oAt Hslow, oje} A2 WHoRE F
g 2o = 23] ¢ HHE FEETh doj RS 40T olst
=7] (rotary vacuum evaporaton® &3t 70% oetE F2ES AT o] F
=S SThHTo A7, EEZUIE ol&d 54 Aol @l n-hexane-ethyl
acetate-p-butanol =22 £ @o}oq n-hexane Z(Hexane extract), ethyl acetate <
(EtOAc extract), n-butanol & (BuOH extract), water & (H.O extrach)e] & 4719 &
o] B35S Ao water F (HZO extract)& AF-8-3tSith.

of ot &
Hoof 1o ook

b 2FEE

YEHE FE2E & EGCG7E AN S A WA EH’S}‘I] =45 YE
A gdstr] s MTT assays S3td HAMES] YEE
plated] HollA A HAAZE 1><105 cells/well2 Y31 =%
= EGCGS} $HA 24A17F wieFst &, MTT €< Gmg/mDS 2-2+e] welldl] 15 418 ¥
3l 4A1ZF Bkt & w3 (solubilization buffer, pH 4.7) 100 «1% Z7}ske] formazan
AAS =2 F 570nm<} 630nmolA] FFE=E =AY

X E
o

03 n

o

(3) 432+
Foldls AlEo Aol 3-(4,5-dimethylthiazol-2-yD)-2,5-diphenyltetrazolium
bromide (¢]3} MTT)& 43@_} A5, MEZEgole] Qe Bad o3 B84 AN
o] x=2n (formazan) o= %%/\]ﬂt AEE FTAEE A ME ZAHS =
g AT B ARS T A WM Eo] AN S ZAS B AxY e
d tizTel HlE] 85% FEoE fojFoz Asga, HEHIE FEES AT
749 1000 g/ml7kA] 8] F QAT FA4S RHolx &t} (28 3-20A). EGCGE 7'<1
A= 100AzM77}Z]«1 IFEAAE A4S HolA &ttt (27 3-20B).
o, WA S 2AE WM Ee HEME FE2E EE EGCGE AEE 78‘
FETAA WIMEZY FF Favt dojuA g FoE Hol HEHE F
Els &

EGCG7} WA & =A} T AT (2™ 3-20).

(I

o o

it

>-.~

e Ho mﬁ

1o S o R TP )

ol mSL'

Cell viability (%)
3 - (=1 (=] ;
=R - e =1

Redbect 39 7.8 156313 62.5 125 250 500 1000 (ng/ml) EGCG 0 625 125 25 50 100 HM

IR(1.5Gy) IR(1.5Gy)

I3 3-20. YA S AR BYAE) P H=HE FEEY FA BTL
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it

=7 EGCGE B3 A7t AL o3 AGMEY Y&E& T4
& MIT assayE 539 #7135
b 248A =

7~105=% C57BL/6 v}-9-2=9] vIA-ES HE3t AHX AHR7|E ;H de Td A
nedRs o3 omy (ammonium chloride, ACK) &=} 37 1087 Ao A vjs
Ath 1 &, AakkE=g-9 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK. 2 Ao, 10% &Hlo}F @4 (Gibco BRL#H 1% dAUAYH 4 ~EfE
nlo] 4l (Gibco BRL)e] =3+ RPMI-1640 vi#] (Gibco BRL)®| F-FAIZHT o] & B]%
2ol GANZRFH 1.5 Gy BAMS ZARE &, HEHE FEE55 TEEE
EGCG 0, 25, 50 # M3} A A 2|33t

b

(03

w »g_fﬂoﬂ NP YENE 2B AEse] 52 Az YSuES J1ER B
70% olgr&o] Pa HeoA 2443t AEAAT FEAZ Y=HIEES 72

3
%Li]%i:— o]-g3ate] oA HlHom, o]et Fe WHoRE F

g 2o = 23] ¢ Wy FESATE dojzl RS 40T olste FEAFdA X
%7] (rotary vacuum evaporaton® &3t 70% AgE FEE& AJoh o] F
SES ST gAY, 2EZ2UVE ol &l 54 Aol weEl n-hexane-ethyl
acetate--butanol =S 2 F35lod np-hexane S(Hexane extract), ethyl acetate %
(EtOAc extract), n-butanol % (BuOH extract), water & (H,O extract)®] & 4712 &

) B82S doj water & (H,O extract)S /\}%OP‘HU}.

( of ot 2 i
uokrme:ird'

b AL
HEnE FEE7 EGCGY W3l A7t WA S AR A9Az tisted 54
< e =R 1371 98] MTT assayE E5to] WMz A
96-well plateoll ﬂﬂ]/ﬂ Ao HAMZE 1x10%cells/well2 21 x5¥H FEE7 37
24X ZF vl oFgt & MTTEH (Smg/ml)% Zrzy o] welloll 15 412 € a1 4A|7¢ <
H 3 (Solubﬂiza‘uon buffer, pH 4.7) 100 #1% Z7}3te] formazan 2RSS =9 F,
570nm¢} 630nmoAl A FFE=E AT

(h 438454

aopol= AxEo] g3l 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide (¢]3} MTDE g & A, nEZcgoly Qe G40 235 B84 IAHA
o] zE2nlzk (formazan)o.2 U7 = HAEE THTE Z=AHdl] MZE EAL =
g At B ARES F9% Ay, | /HIJOH A S 2AE A AlEe
A gzl vl 85%=E %_QIX4OE ZAFARI 3 | =1 = H
A8 4 g =HE 1000 «g/ml, EGCG 50/4M77}z],]
FAUTH & AHAES T, BAAAS AR "IAHZ
Al MY AYE A AgAze 4 AT BE sETA dojuA @& Aow
Hol HUHE F=E3 EGCGY Ha A7l mA40] fles ¢ & A (1#
3-2D).
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120 O0uM  D250M  m5S0uM |

. 100 -
3 . T T =
e BO - F
E. |
= 60 1
3
= 40
“ 20
G S

Redbeet 0 39 78 156 31.3 625 125 250 500 1000
IR(1.5Gy)

39 3221 WAMS =AY HYAE d HEHE FEEF EGCGE ¥ AT Al
=74 Bt

D HEHE F5F == EGCG A7t WA o o3 "ML F4F5 FHAE A
3t=A] %2 3H-thymidine incorporation assayS %3t 713t
b 248A=

7~10F% C57BL/6 m}-$-2-2] v|AS ZEFsle] AE AH)r|E F3) & 9 Ax
Bools o3 ¢wHE (ammonium chloride, ACK) &M} &7 10837F ALo)A] njFs)

Ath 1 &, AakkE=8-<9 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)o.2 Ao, 10% A®jol @A (Gibco BRL# 1% #HUAdd 9 2ENE
mho] Al (Gibco BRL)e] Z3&H RPMI-1640 HiA] (Gibco BRL)O HHF-AZ Tt o 3 w
Mxzo] GIAERFHA 1.5 Gy FAS A &, HEHE F55 =& EGCG
E TEHEE A3t

(b A
YEHIE FE2&E v EGCG7F WA S ZARE HAAZO F25d mx& I
< 3921st7] 98 *H-thymidine incorporation assayS 33t 96-well plateo]
oA/l g HAANEE 5x10%ells/well2 EF3te] H5H¥H HTUHE F2E =
EGCGe} 37 54A12r wie¥3t 3 3H-thymidine (42Ci/mmol; Amersham, USA)S z}z}e)
wellel 1,Ci# ¥ar 18A1ZF #i k3t & Fejdf+ Ao £t Axste YA S
A7] (TriLux, USA)E ©o]-&3te] WA F9d4 s SAsAT
2 A3 /\}%‘P HEHE FEE2 A&t 4 dxH dHErEE 7t
A2 A 24NZF HEA AT JEAIZ HE
o = 01%6‘}04 o ARk HtHom, ofe} A2 WHoRE g XAl Tl
TYT 20 E 23] ¢ WHE FESAT ol oA S 40C o]t FEAFolA
& | (rotary vacuum evaporator)@ &3t 70% &2 F= >
SES SR g7, BEZO7E ol&s] S &4 w2} n-hexane-ethyl
acetate-n-butanol =S 2 #-38s}lo] n-hexane 5 (Hexane extract), ethyl acetate %
(EtOAc extract), n-butanol % (BuOH extract), water & (H,O extract)®] & 4719 &

\
i
o
12
2
i)
o
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CPM

] B8=S Ao water & (H,O extract)S AFE3FATH

(ch 4@A
WA o] BAY 59943 Hothymidine2 #2% A, AZe DNA HA A
3 Boe 4 9ok 1 Az,

|
gaste As AR FA S FAEY SAE5S AAAZ AYAM x| H=
HE F2E5S 8@ 4% 250, 500, 1000 pg/mle] F=A % ojEX o2 AL
o Z%o] F7kske AL FASYUT (2 3-220). WA, EGCGE Hel@ Aeole
HEHE FE2E9E 9y 6.25 1Mo AEZoA 100 xM7IA S =714 A=Z =
250 W3tE AFZST £ AT (29 3-22B). oAl MTT assay AolA EGCGr RE
B 54 UehlA 2 o2 ol 3489 Wil gl e SAd A@
e ohd oz Amdth B ARE T, PANES 2AG AGME] denE
22ES IFER ALY A9 P 28 oAE WAHME 2459 3R] =
S E F AusE AL € F AJY (3™ 3-22).
B
14000 |
12000 | - & 5-:1-3-:]] |_
10000 | T e
8000 | = 3000 |
6000 | t B |
| U o2000 4
4000 1 |
2000 4 1000 |
NI EEEEEERERE ol e W m EE m
Redbeet 0 0 $2512.5 25 50 100 250 500 1000 (pg/ml) EGCG 0 0 625 125 23 30 100 pM

IR(L.5GY) IR(1.5Gy)

O™ 3-22. A S AR AYAES SHEY HEHE FEE0] MAE FF BT}

@ HEVE FE2E3 EGCGY B3 A7t HAAd o A2 F4 %5 FLE

AA8l=A F5= 3H-thymidine incorporation assayS %3l H7}3
Ch 434 =

7~105% C57BL/6 w}-9-229] vIAZ& HZE3to AEZ AHr|E T3l 42 9d A=
Reoas o3t g2 F(@mmonium chloride, ACK)& 3 3H7 1087 A 2o A njeks}
g 1 &, xkE=8-Y(Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK 2.2 R, 10% AEjol €7(Gibco BRL# 1% #AUAH 2 ~EJNE
n}o] Al(Gibco BRL)°] *Z3+¥ RPMI-1640 #i#|(Gibco BRL)l F--fAlZTh o] 3 B]ZA
Zo GIMERFH 2 Gyo WAAAS AR F, HERHIE FEES B

EGCG 0, 25, 50 «M¥} A A st

2 Aol AR HERE FEE2 A& §4 dxd HEHEE VHRE &
AT &, 70% oghZol ¥ A2olA 244t AESAHT. A=A dERES O
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o3 FAE o]gst] oA HpP o, oje} ZE o R Fed ALY tidte
TYS 202 23] ¢ ®HEE FEIATE Ao A S 40C olste] FEA oA
&5 7](rotary vacuum evaporaton®Z &3t 70% dg& FEEL AUTh o] F

acetate--butanol =22 F 35l np-hexane S(Hexane extract), ethyl acetate %
(EtOAc extract), m-butanol Z(BuOH extract), water =(H,O extract)e] & 4712 &uj
B3 3S Ao water S(H,0 extract) & AH&3Ah.

(b 2384

HEHE FE2E7 EGCGE B3 AT A% PAMS 2AS A9Axe F2%
o HXE PGS syl ¢ *H-thymidine incorporation assay
96-well plateoll YolA Qe WAXNZEES 5x10°cells/well2 BF3lo] ¥ FE2E3
37 54A17F v %Fg 3 *H-thymidine(42 Ci/mmol; Amersham, USA)S z+zhe] welle] 1
pCi# g 18A%F wjigd & FeEldf AR Efstn dxste] WA FA7)

(TriLux, USA)E ol&3ste] WAt UL &S S48

i
&
03‘:',
_Oll
tats
v}

(th 43243

WA zo] HA4 FU4 Hothymidines Al A9, AZE DNA B A
WA BUUATt G G w1 MEY F S otk B Age

1>
ofr
filo
)
ut!
o

2l
THE A3, PAE 2ARE dgA 2l HEHE S
250, 500, 1000 xg/mle] FEoA T& YEHOE MEY F2

52 % &
Y & Ao EGCGE 3 Foi@ A3 BAM o8] dAE F4%5e 313
of ol olAA Feg FAT AUk ol LA MIT assay Aol A g=vle
83} EGCGY 35% B3 AT AT AE5e] a7t vehda ek Astol

H] , 2
53l d=HE F2E3 EGCGS B9 Avh Ao s dAE Axe] F4
suoE A AL AA = Aow Andn

12000 -

| —a—0pM —8— 25\ —a—50uM |
10000
BODD -
:E_ 6000 -
4000 -
2000 -
0 e e

Redbeet O O 39 7.8 156 313 625 125 250 500 1000 (ng/ml)
TR(1.5Gy)

9 3-23. WA S AR AYAE S FHEY HEHE FEE0] MR IF BT}
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. A ZALE V)50l AAE AFAE tiF EAY FEZAEA
7}
(1) #HEHE FF2E £+ EGCGY A7l WA o3 "M Ze DNA &4<& 94
=4 #F5FZ Pl (Prophidium iodine) stainingS %3l 713
b d3A=
CS7BL/6 wh¢-2=9] HEES A&t AxZ AR7]E S8 €& ©d AlZ F/d=
d3}l ¢=H (ammonium chloride, ACK)& 3} A 1023t A2oA HjFstdtt. 1
%, A4kekZFgH(Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL, Paisley,
UKo = Hojuar, 10% 4ejol &4 (Gibco BRL# 1% #HAYA™ 2 *EE“EH}OI/\I
(Gibco BRL)o] 3z3t®l RPMI-1640 w}=A| (Gibco BRL)o| FfFAZHTh o] & GLAEZH
Frdol WAL S ARG & HERE FEES AE3AT

o] FAts}

ofr

3

A

B A A}%fz HEHE FE52 AEstd 52 dxd HErES 7HFE &
A T, 70% Aol B Ao 24AF HEAAT HEAZ HEREE 79
o3 FAE 01%0}04 oAt Hstg o, o9} 22 WHoR REd ZAbel tisto
TYS 202 23] ¢ RHEE FEIATE Ao A S 40C oste FEA oA
Z%Z7] (rotary vacuum evaporaton® %Z3ste] 70% e FE2ES Atk o]

=S TR AT, BEZUIE ol&s 54 &Al°l wel n-hexane-ethyl
acetate-n-butanol =2 & ﬁo}@] n-hexane % (Hexane extract), ethyl acetate <
(EtOAc extract), n-butanol 5 (BuOH extract), water & (H,O extrach)e] & 4719 &
i £g3Fe 4ol water T (HZO extract)< Ar-8-3FA T

b 2883
HEHE FEE0] WAMS A A2 DNA &8 JA st
Ast7] sl WAAE F shul A2 Pl stainingS o] 83} %44'8}%@. i}
290 QEZZHE =F HIE—% do] ME ARr|E Tl dd AZ FHAds oA
f?—, Zr 79 1x10708 AZE 70% E2L&E ARG 2P AEe DNAS
w«g/mh<e} RNase (ZOOug/mD &3 500 #1= 36.5C, 5% CO*7} €1+ incubatorol A
301"5:7& AME 3 flow cytometry (FACS Calibur, BD bioscience)E o]-&38to] 2413519

r l r
Jo
—d
i

ot

(h 4¥4d3

WA ZALR s AlZAEAE 28 A= DNAZE 243} Ho] DNA o]
=olEth. weta DNAS 98 & e PIE AT A9, AxF7] £4E& o] &3
A E B2 A GO/G17]1¢] HEZET DNAS] @Aieko] Ao sub-G17] peaks & A3l
+ A0E dHA Aok AZAEAE dojd Sub-G1719] AEe WA 2Tl A]
A 2T B4+0.8%) Hlal 10.7+4.3%2 Z718t= Wi, P EHE 225 AT
S 1.1+0.1%= AN UzT Rugs 3 F£Fxoz 7ASgT uaa B AxE =
3 BENE FEEO] WA FAb] & A= dYAE] AEZAEA DNA ‘:‘Xé_
AdE BRHOE AAANZIGE AL & F AAGT (2 3-24).



160
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38 3-24. BAE 2AE HYAE dF HEHE F2E9 DNA &% HE &3

b

(2 JErE FEE EE EGCGZE HAMIE AR HYAMEANAN 48 &
(MnSOD, Catalase)ol] "] X]& 9&-& Western blottingS 53l 718
Oh A¥A =S

7~105% C57BL/6 w}-$-29] M-S AHESI ME AFHVE H A2 oY AMaxE
HEHe o3t o= F (ammonium chloride, ACK) &3} A4 10837 A L2904 kst

Aok 1 %, A4kkF8 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)S.&= Ao, 10% 4A®jo} &4 (Gibco BRLA 1% HUAY 2 ~EFE
nlo] Al (Gibco BRL)o] 33+d RPMI-1640 ®i#] (Gibco BRL)®| H#HAlZ T o] 3 H| A
Aze] GdMEZREFH 2 Gy WA S A &, HEHE FE5 500 «g/ml E
+ EGCG 25 uME& A 233t
2 Ayo] A3 HIERE FEES MESIY 52 1 A=
S 3 70% dErso Wi AoA 24417 HAESAIFHT. HEAIZ
FAE o] gt ARt F }%1 o, o]e} Z& =
o= 23] ¢ HHE FESATE dojzl AHE 40T o5t FEAFdA X
7] (rotary vacuum evaporaton)Z &=3}o] 70% &2 FEES dAY. o] F
2ES TR g7, BE2UIE o8 A —CMM] w2t n-hexane-ethyl
acetate--butanol =°. 2 E3¥3le] np-hexane % (Hexane extract), ethyl acetate %
(EtOAc extract), n-butanol 5 (BuOH extract), water 5 (H,O extracH)e] & 4719 &
o] B3%S Ao water S(H,0 extract)g AFE3FS T

N

N
ol

g
=
=

of ot &
nowme-ti

YEVE F2&5 v EGCG7} WA S AR HAAEY 34kst 84 W v
= 9IS FAstr] #ste] Western blottingS 433t A . 100mm plateo] A
ZE 3x10cells/plate® EF3l] HIERE F=E 500 £ g/ml == EGCG 25 M3} 3
A 2XZF w3 AEE FEsad. 1 F, &89 (ysis buffer, 40mM tris,
120nM NaCl, 1mM phenylmethylsulfonyl fluoride, 10mg/ 1 leupeptin, 2mM sodium
orthovanadate, 10 xg/ml aprotinin (Sigma-Aldrich, MO, USA))ell ¥ o] 12,000rpme.2 20
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s 94 EYste @A S FESNA 2% A S FEFste] 10% sodium
dodecyl sulfate-polyacrylamide gel electophoresis (10% SDS PAGE)E o]&3te] 7|4
5 39tk Eed dmde YJEzAE2 o~ v (nitrocellulose membrane)ol] 100Vl
A 12083 Aol Al & v Eold W3S uY] 95l 2% @A $f (skim milk)E AF
£3lo] A2 1A B¢k WA Y. 13 A ZE anti-MnSOD (1:1000, Upstate,
VA, USA), anti-Catalase (1:1000, Santacruz, TX, USA), anti-g-actin (1:1500,
Sigma-Aldrich)E& o]&3}a] 4CoA 18A1F ®WHgA|Z 1, I & Horseradish peroxidase
(HRP)7} EA|¥® anti-rabbit 1gG ¥+ anti-mouse 1gG (1:2000, Santacruz)E A}-&3}ed
Ao 458 Fok wESAlA Tl W=+ ECL detection kit (Amersham, UK)Z &
FA#A Fusion Solo® (Vilver Lourmat, France)E o]&3le] o|u|x]& <o, Bio-1D®
program (Vilber Loumat)S o] &3&}o] E2J3}4t}.

(h 2484

WA 2AME AU oA B4 AkA (reactive oxygen species, ROS)S A A &te] A2
of 22& E4AZITT &Eix o], ROSS Woj7]zte] #osts EAES P4tsks
H7lo| nlolentARA Fgsla Yut FEHE FE2E TE EGCGZF WA S AL
gk wpe- 20 AGMEZY kS G4 PR = FEE YolhT] fste mEZ =g o}
of ®o] 23t Y A4S A MnSODLF WA AR <Qlaf @A g hydrogen
peroxideE 449l 2 WHEA 7| = HAHS FZse F4ks &40 catalased] Td
A= E Western blottings 53 H7lstdth 1 23}, WA X HAA S ZAE
$ MnSOD9| &z A4 dizTol vlal 1.858) F71stal, Catalased] =3 =
3.314f F7lstdith Hl=RE %—%%O ‘1?4?‘5} iLoﬂ/H&— MnSODS-l] 15 of o) HOMH

A

Sl

-&J
8
T o
3
flo
2 -
W
é

LN

AATH (:LFJ 3—25A). Sk, EGCG xm )
SOD«] %@%L 154 F7bste AFde AT 5 AN

l‘—Ll
2

o|N

N

o
P R

P

mlo

J

o
Z it

S &

A
, Catalaseol| A+
A%E B, A zwd v
g3t Fxlsta, EGCGel 7 -f-ol+= MnSODe &43t&E =33t
AT (27 3-25).
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MnSOD
(24 kDa)

L e e e = eswses] i O ————

Relative expression
(MnSOD / f-actin)
(=]
B

Naive IR IR+tR  IR+E B Naive IR IR+RE IR+E

Catalase
(64 kDa)

. Y —-‘

g

=]
]

Fo=]

=
=N

1250 -

! 14
T T T ] ﬂ

Naive IR R+R IR+E Naive

[=1]
[
Relative expression

(Catalas e / f-actin)

=]

IR(2Gy) IR{2Gy)

* p<0.05, ¥ p<0.05

O 3-25. YA S AR AGA 29 418 840 HEHE FE2EF EGCGY) vX & 9F

37}

o A AR 750 JAE AGAE t B9 RadP4E 75 H3 B

7t

D A ZAZE 750 AAE HIA o] U3 FTHE FEFE == EGCGe HY
45 E Yolrr] 93t WEEZAAR IL-2¢9] @A EulzF wWstE ELISA
assayg %3t H71st

Oh A¥A =

7-105% C57BLI6 mh5-29 wAe AZste] Ax 4773 S d& v AE
BHae 93 ¢=F (ammonium chloride, ACK)& 3} 37 10—,:71l Aol A vl Fat

Ath 1 &, AdakkE=89 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK) .= Aojjal, 10% 4®job &7 (Gibco BRLF 1% HAUAY 3 ~EJE
nlo] Al (Gibco BRL)o] 33+d RPMI-1640 ®i#] (Gibco BRL)o| H#HAlZTh o] 3 H| A
Az GYAEZREFAol 2 Gyo] WA S AR &, HEHE FEF 500 «g/ml =
= EGCG 25y ME A8 3FA ).
2 Ao AHERE HERE F 4 4 =
T, 0% olgrgol ¥ Ao 2443 HAESAHT. HEAIZ
FAE o]&sted AAT H3HA 1

[©)
§ 2Ao2 28] o WHE FEeY
]

1N
e
rlo
)
M
gﬂ

=7] (rotary vacuum evaporator)@ =3t 70% olgt2 FE2ES AU o] F
=< SR YA, EEZUWIE ol & 54 Al wet n-hexane-ethyl
acetate-n-butanol £ 2 & @ﬁ}oq n-hexane % (Hexane extract), ethyl acetate %
(EtOAc extract), n-butanol < (BuOH extract), water & (H.O extrach)e] & 4719 &
ol B35S dof water 5 (HzO extract) S /\}%o}‘}it}.

(ol ot 2 i
HOHmQ-\‘irSEF
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z

© EGCG7} WA S ZAMGE AYAxze AYgddse mA=
HAZZAARI [L-2¢] Tz FujsF W& ELISA assays &
-well plateo]l $lolA Ao HAAZE 1x10%ells/well2 EF3}o]

00 xg/ml == EGCG 25 u M3} A 72A12F v st &, A S5qS
o]%, IL-2 ELISA kit (biolegend)E AH&ste] IL-2 ©id Eujg Hsl=

o
>

o

o M o
oE

ot
tlo (1

oft
N
-~
o
O
32 -
©
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-
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s
=
AT

2 38

ol
-

(h 43243
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o
of
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=
N
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ofy
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@
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o
=
vs)
[
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H
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&5
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(@)
D
A}

= AgTolA IL-29] Ad=e

Eole] Fol AZZA %ol F7betg
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N
N
o
N
o
g
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L
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0011 E
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=
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_\|I_‘ =
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W2
l

80 - & t
|

= 60 -
E
"L
£ 40 -
£
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. , , I

Naive IE. IR+FRedbeet IR+EGCG
IR{(2Gy)

19 3-26. HYAME9 [L-2 &¥l9) HERE F5& £+ EGCGZL PR 4F H7t

fEvEs] 9933 add dig 472 2= o3
Stegx2d, =¥ 14°, 5324 147, §3§31d" = 24T
*Pharmaceutical Biologyel ‘Beetroot(Beta vulgaris) rescues mice from  -ray irradiation by accelerating
hematopoiesis and curtailing immunosuppression” olgle A Zo=2 FEusE Y, 2016 5 992 AA UL
* HERE FEES o] £ WA st AExE 7 A 428 =AHE

(2995 10-2014-0068468 [ 2016 98 28UAZ S5 E=0o| Z243)
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2}. Immunogen® 2 S AIZl AYAE U EAF FEGHA
5 Bt
QD) ZAEF F2E (FFA, g0 immunogenl® AFAIZl WA E Y&
uXE= 43S MIT assayS St H71g+
b 2484
7~10=% C57BL/6 Ph-$-2=29] MRS A st ME AHr|E T3l 42 ©d Ax
B5ds 43 < =F (ammonium chloride, ACK)-& 3} 37 10837F Ao A s}
At 1 3, A48 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)2.2 Ao, 10% A®lo} @A (Gibco BRL# 1% #lUAdd 2 2ERNE
ulo] Al (Gibco BRL)e] Z3+el RPMI-1640 #®jA](Gibco BRL)o| HF-AZ# T ©] & H|#
Aol DA ZEFH T F FetEs FEEE FEHEE ASATh
Immunogeng ©]&3t] HYMEZE AFAIZl 2 concanavalin AE 10 xg/ml TE=
2 2] 3k A T
2 Aol AHEE A B e FEES AlRst 52 dxd A 2 ov
da ﬂa}%,] H5& 7FFE BT F, 80% olggo] Y AL 2443 HEA
5 7+t v=7] (rotary evaporator)Z ©]-&3}a]

(r
S FEES do] AFRSIATH

o BEe

Pl

34

o

J{N

=

EeN
=
$5% ¥ 54 Axshel 22 Fuo FHA 2

ret

lld=8RA A=

i
[Ip]

Citrus grandis Osbecle(200g)

for 1 day at room temperatuer (x 3)

1) Extraction with 80% MeOH
2) Vacuum filtration

80% MeOH extract (14.1 g)

Suspension with water (10g / 1L)

|

n-Hex fr. (02g) || CH2CR (0.4 ‘ EtOAc fr. (0.8g) H #-BuOH fr. (2.9 g) H Water fr. (2.9 g) ‘
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Xx0ld=d /A

O0d= /AN F22= 0|82 HPLC 24 2Z0IE0™

L)

0 60+
0704
0 60
020 @
= 0404
o
050
020- ©
@
0,104 | l
| J
4004 __LUL e Lx _.IJJM.-JJ‘}\\-f*f‘\lvur\qu"‘.-lau\_au LANF“"N“[L—A-&_.L-_---L J‘JUE—"I }n. . ‘l‘--— e -L____
‘l’!l'l"l'""l'll'"’III’III'TTTIrT'['l"lll"l'lT‘rl'T'|"'|'rT
000 1000 2000 000 4000 5000 60 00 7000 8000 9000 100 00
Motes
@ 0lds 28X peak 1
O D= D95 peak 1 TH-NMR spectrum O 0l4 = @31 peak 1 13C-NMR spectrum
ERNOANYEN FAsLANRETIEALEY CHE .
b G :
M L |
. il IR W e 3 m
™ et T - i T e g Y e T R L e L T

O 3'.4',5,8,7.8-Hexamethoxyflavone
s
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2 04 LT peak 2
b

O D= S 2A peak 2 TH-NMR spectrum O 0l & = 21 peak 2 13C-NMRA spectrum
L]

L pr e Bcaaxeni ram

"

7 8,6.7.8=Tetramethoxy=2={4=methoxyphenyl)=4H=1=benzopyran=4=one.

3 0ld=s 2RM peak 3
O 0l 2RI peak 3 1TH=-NMR spectrum o 0lE = 2RI peak 3 13C=-NMR spectrum

TR I LHHTTILLETTSTE L

-

) 298

T2 2 3t FEEo] FAAWUYME immunogenl 2 A AIZI HAA
st S54& YeEll=A #lstr] fls MIT assays o8&t "MAH £ Y&
=73tk 96-well plateo] 9o A& HBAMEZE 1x10°cells/wellZ Fi 5
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Cell viability (%)

FEEY A 24417 w3, MTTE) Gmg/mD-S Z+2he] wellol 15414 Y31 4
Z k3t & w3 (solubilization buffer, pH 4.7) 100 1% # 7}l formazan 27
FEE SASII.

o ==

%, 570nme} 630nmel A &

(h 445

A R FetE AAA 22} immunogen® 2 A=AIZL A A
sty H4<S U= &l MTT assays AAISHAT 2 A¥, B
Az FFAe} ety FEE EF 250 pgm7tA o] e EdA 4S5
grth (28 3-27A, 238 3-28A). Immunogen (Concanavalin A)E ©| &%
A= Al Az 7F F 150% el oz Frtstdor, iAot
g Al A9 dgMEe 3 AV BE FETOA YoUA

FRA L S 2B SHL UehyA & & gsinh (

o=
3-28B).
i 39 78 156 313 625 125 250 {pg;ml)

0 73 1 ﬁ 313 57‘ 25‘.}
Con A

19 3-27. YA E dF Ff/A 229 A4 H7)
(A; A4 HYA=E, B; Inmunogen &2 -=A171 qﬁ] %)

(@)

=

0} O
S ™

180 -
160
140
120
100
B0
60
40
20
0

%‘%If 0

Cellviability (%)

125
_'pJ

(ng/ml)

B
180
160
$ 140
o ),
= 120
= 100
= 80
-
= 60
[7)
(S E T
20
0
"""" EJE}E 39 78 1 5J1J6"w 125 230 (pg/ml)
ala}E 0 39 7% 1 6 313 m~ 125 250 (ug)’ml]

Con A

a9 3-28. YA X U JeEtE FEEY 54 HI)
(A; AAHGA =, B; Inmunogen® £ A=A 71 BYA £)
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2 ZEF FE2E G4, FE8)F3 EGCG ¥y A7l immunogen®E A=FA1Z1 #

A E AEL A= FFE MIT assays T3t H713
b 248A =

7~105=% C57BL/6 v}-9-2=9] vIA-ES HE3t AHX AHR7|E ;H de dd M=
Reols o3t orrHF (ammonium chloride, ACK)-& 3} a7 1087F Ao njks}
Ath 1 %, 2Aakk=-8-A(Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK) 2.2 A ojuyja, 10% Aejo} @4 (Gibco BRL)FH 1% HAUAdd 2 ~EJE
mlo] Al (Gibco BRL)e] 3Z3+# RPMI-1640 ®jA] (Gibco BRL)®| F--fAlATE o] & w|A+
Az GAAERFH T2 P s FE=EFH I EGCCE s=EHE HI A
25t th. Immunogen< ©]&ste] WHAEZE A=A 2 concanavalin AE 10 «
giml s== A3t

2 Ago) AL FHA 2 et FEES ARSI 52 Azxd FRA 2 v
e dEtee B8 7IFEE BT &, 80% oler2o] ¥ Ao 2443 HEA
At AEANZ A 2 dae #F5ES A vF7] (rotary evaporaton)E ©] -85k

K

o
= H=
$E% F 5 Az B gue FaA L e FE3EL do| Aty

|

(b 24

T FE2E7 EGCG ¥ A € sabs +
AlZ29} immunogen® & AZA|Z1 A A Z st
3] MTT assayE ©]&std HAMEZO HEES
Ao HAMZE 1x10cells/well2 Y 58 FZE37 34 24A7F wigs 35
MTT-&< (Gmg/mDS Z+zhe] welloll 15 p1% Qa1 4A17F vieFe & 83 (solubilization
buffer, pH 4.7) 100 x1% F7}ste] formazan 2HE =<0 %, 570 nme} 630 nmol A
FFEE S8

er EGCG W3 Ag7} Z4Hy
S Yehy=x 3ol 6}7] 9
@o}git‘r 96-well plateol] <]l A

It _11-4'1
>~

(h 434+

Tk =53 EGCG ¥l A 2 dete F=53 EGCG ¥ A7t A4y
A9} immunogen® = ASAIZ] WA o tiste] A4S UYEEA FAsH] ¢
3l MTT assayS AAstich 1 A3, EGCGY W3 AHge 25 50, 100uM 5= =
FoA AHZ AEE 2olE HolA gt (O™ 3-29, 1¥ 3-30). ol& BAh
ghebe ©E AT olygl EGCGE W3 AYstod s Az &L & HIV}
RE AR Hol, FfA FE2E EGCC ¥y A ¢ &5 FE2E53 EGCC ¥
Aels Ao =45 UeA &= e 2s & 5 AT

_63_



o=
.
-t
(=1

Cell viability (%)

A

Cell viability (%)

100

120 4

100

80 -
60 -
40 -
20 -

D ':'_' - T T T T
gls ¢ 156 313 623 123

rel

& i . 00 @25 A m50 N W 100 M
o0 @25pM m30uM m100uM |

|2 ) 100 -+ & - A T T 2
80 -
60 -

40 -

Cellviability (%)

20 -

1 L= - 1L -

A 0 15.6 313 625 125  250(ugml) SWXL 0 156 313 623 125 250 (pg/ml)

Con A

a9 3-29. AIA xS =g FHA FE2EI EGCG ¥ A7l vlX= 93 H7)
A; BAH YA Z, B; Inmunogen®.2 A=Al HYAE)

[m] 0 |25 ol |5 w100 uh
O0uM @250 B50A B100 uh B 120 s HM i it

100 1 /A

50 - i i 7 ] i

60 -

1/ M = & & A

40 -

Cellviability (%)

20

-

250 ' (pg/ml)

D ) 1} ) P e LN iy ST Ty i S T
2350 (pg/ml) olcls ¢ 15.6 313 62.3 125
Con A

1% 3-30. HIA|E ] YEL ke FE2EF EGCG B3 A7t v+ I4F 7}
(A; B3 HAZ, B, Immunogen 2 A=A AHAE)

B) ZEF F2E (ZHA, FE)o) immunogenl® AFAIZl WAL FAE4
n) x| &= 93%-S *H-thymidine incorporation assayS 3t B/
b AdA=
7~105% C57BL/6 w}$-29] H|AES HE3t HME AHr|E T3] 42 @Y A
HHHS 3 o¢wF (ammonium chloride, ACK) &3} 74 1083F A LolA] Hjek
Atk 1 3, AAr=8-A(Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK) 2.2 Aojuja, 10% 4Ejo} @A (Gibco BRI 1% HAUAdd g 2ERE
nlo] Al (Gibco BRL)o] ¥3+d RPMI-1640 #i#] (Gibco BRL)®| H#HAlZ T o] 3 H|[ A
Aol TUAEFEFH FHA H e FEEES FEEE AT
Immunogeng ©]-&sto] AAAEE A4 T2 concanavalin AE 10 4g/ml =2

A 2]kt

%

4
A Ao A 24N FEA
7+t % =7] (rotary evaporator)E ©]-&3&}<

o
=
Fulel P L dekE F2EES Pof gL



=

8000

6000

4000

(3]
=2
=

Connt per minnte {CPRM)

on
o
b

e i —1

10000 -

b AFEHE
FHA R e FEEC] BAHAAE immunogenl E A AIZI TH A E 9

Z2%0 "X 9SS sHelstr] 98l *H-thymidine incorporation A& S 43 8l T}

96-well plateo] oA e WAAILE 5x10°%cells/well2 BF3te] w2 FEE3

SHAl 54X Bl kg

1.Ci% Wi 184

(TriLux, USA)E o] &3t WA T4 &= S5

=

o~

(th 24347

A 2 s FEE0] -2 AW AAEZ} immunogeno ® A A
HMEZ F25 S olry] 95t WA EZ WAL FoHEL
SH-thymidine-& |

I =
oz MZ& DNA EA Al PAE FL47 238 4
g 1 AE %S Add 4 9= H-thymidine incorporation assayS A Al &}

X £ 2 B

I A3}, AAAGAE 2 immunogeno 2 A=A A
== 55 313, 62.5, 125, 250 pg/mle] TZoA F%
daA7lE As Fdskdd (a9 3-31, 19 3-32). &
(15.6 xg/mDo A = immunogen®. 2 A=A|Zl HAAE F2E
Atk A MIT assay’dellAl At} dete FE2E] e 5

A e Qo Hol, FAE A TS 54 oF 2] ofd Aoz Amnd

o X
tlo o rlo ol 8
P T (I b ]

o off mu

=

o 182
ri
Y
o
N
=
b o ofz

ofr
L

> M Wy Ho
It ﬂn P

o oY

HkE B
| dk
|| ok
=3 200000 4
-
= 130000 -
=
I g
E 100000 -
i B
9
g 50000 - I
i =
- e — or ._.-_....ln__.__--_| Er = _-_l- = O T ] 1 _'-' ] P s |
0 156 313 625 125 230 (ug/ml) ckoxt o 0 156 31.3 623 125 250 (pg/ml)

Con A

a9 3-31. YAz FHE FHA FEEC] HAE= 9% H7t
(A; AZHIA =, B; InmunogenS. 2 AFA 71 HYAE)
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Count per minute {CPM)

ke B ik

Feape: .k****-‘k
1008 180000 - | s
10000 = 160000 -
< 140000 -
8000 = 120000 |
6000 £ 100000 4
2 80000 -
4000 i 60000 -
2000 el
& 20000 -
0 U = 0 - e b
Tt 125 250 (pgfml) sizgps 1:& ;1; fn: 125 3:9 (ugfml)
Con A

a3 3-32. YA X9 FA 5 g FE2EO| HX= 93 HI)
A; BAAYGAZ, B; Inmunogen®.2 A=Al HYAE)

@) ZAEF 325 &FH#A, g3 EGCG #H3 A g7} immunogen®. & A=AZ1
A FAE4 vXE 93-S *H-thymidine incorporation assayS 3t 7}
gt

b 484
7~10% C57BL/6 vh9-29] HIAZS HZEst AL AR7|E T €& 9 Alx

HHHS 3 orwF (ammonium chloride, ACK)& 3} 37 1087F Ao A ujks}

Ath 1 &, AakkE=8-<9 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,

Paisley, UK) .2 Aojjar, 10% 4ejo} @A (Gibco BRL)F 1% AUAdd 2 2ERE

wlo] Al (Gibco BRL)e] 33 RPMI-1640 ®jX] (Gibco BRL)®l| #fA]#H Tt ©] & H|A

Mo dAAEHEFHo| FHA W Sebs FEE3 4 EGCGE 5= W3 A

239t Immunogens ©]83te] AAMEE A=FA17] #+& concanavalin AE 10

giml =2 A3ttt

B Age AHes FiA 9 dEls FEES AESY 74 Axd dhA 2 om
;;_La}lg«g] I5& 7]"T‘ gt &, 80% oflgb2ol Wil AolA 24A3F IEA

letE 388 7Y v=7] (rotary evaporator)E ©]-83}¢]

= e FiA 2 et FEES 4o AHESTh

p AL

T2 FE2EI EGCG B3a A7 % 3ebs =53 EGCC ¥a A7t A%
AAZ e} immunogeno ® AFAIZl AYGAMEY F2Fol HXE FFE FUsH
&l SH-thymidine incorporation assayS <33ttt 96-well plateo] oA & A
AZE 5x10%cells/well2 EFde] ¥ FZE3 7 54N wjd
SH-thymidine (42 Ci/mmol; Amersham, USA)S z+z+e] welloll 1, Ci® 2 18A1%F Hj
¥ T FAdF AR 2t Adxste] WA FAH 7] (Trilux, USAYE ©] &3t

_IRjQF_EL

e
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Count per minnte (CPM) =

=

Count per minute (CPM)

(h 24843

Tt F== EGCG B3d Ay H 3ate F=5=3 EGCG B3a A7t nhg29
B gAE} immunogeno 2 A=AIZ MM O] FA 5 MA= FFS dotR
7] 95te] WM Ee WA T D4 *H-thymidineS A ego2% A =22 DNA
A Al HAMY F9EATE 23E ol wEt O AEY] FATES #9E F e
SH-thymidine incorporation assayS AAlstgth. 1 Az}, ko] Aze}l o] ANYHY

= | =2 O O v 1
AlZ 9 immunogen® ® AFAZ1 WM EAA FHAL} Fdete FEE TE AT
A, % gEHoE AR FAHES TaATIE AL Fdstdlen, oldd Alx F

Age| it Wa A EGCGY
Y 3-33, 1Y 3-34). &, A 2 g Az
EGCG Waxelol ste] ALl &3+E Uehjo] 1 axo] 343
AT,

——0 M B
3000 ——25 1M 20000 -
A ——50 M =
s —e—100 M | 2 15000 -
2000 - £
1500 - E 10000 -
-
B
1000 T 5000 -
500 - &
gx 0 156 313 625 135 250 pgmp  SRA 0 136 313 @3 135 230 (ughml)
Con A
19 3-33. HYANZ9 FHE FA F=EFH EGCG B¥a A7t nA& 9F B7t
(A; BEHIGAZ, B; Inmunogeno. 2 A=A WA )
B
s 20000 0
i - _ —e—25 uM
= 15000 —a—30 (M
2000 - =) —e—100 uM
1500 - £ 10000
1000 - =
£ 5000
500 - T
=
=
0 ; : . : : S 0 A : . . : ——
2T 0 156 313 625 125 250 (remb)  @epr 0 156 313 623 125 230 (ugmi)

Con A

a9 3-34. BQAIE FHE FE FEEFH EGCC By A7t A= I 7}

A; AAHAAHE, B; Inmunogenl.2 AA=A171 HIA E)
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vl Immunogen®. 2 ASAIZ WA E th3t EAdY FEZZAHES] 715 HE HU}
0D AEF FEEF (FFA, dEH5)o| immunogene 2 A=Al AYAES] phenotype
o mx= FFL flow cytometryES E3t] H713
b A3A=
7~105% C57BL/6 w}-9-2=9] vIA-& HZsto AZ AAr|E T3l & @A A
Reols o3 orrHF (ammonium chloride, ACK)-& 3} a7 1087F Ao njks}
I 1 &, A4kE8-H(Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)o.2 Aojuja, 10% 4ejo} @A (Gibco BRI 1% #HAUAdd g 2ERE
nlo] Al (Gibco BRL)o] ¥3+d RPMI-1640 #j#] (Gibco BRL)o| H#HAlZ T o] 3 H A
MEo] GAMERFA FHA F Sete F2ES TEEHE AU
2 Aol A FRA 2 dete FEES MY 52 dxdE dRA 2 oA
der e AHS 7HFE AT & 80% oleEel @i Ao 2441 F
S 79t ¥ =7] (rotary evaporatorn)E o] 83}
o] 3 R dete FEES do] AHEsATh

k

ESN

b 43483
FHA D e FEE0] WYAEe phenotype WSl mx= 9

&l flow cytometry assaye <33t th 24-well plateol], ¢lolA 42 H =
1x10%ells/well 2 EF3le] T2 FZ2E3 74 24X v 3, ddA=E 5 =
Holl Fc receptorg Wdst= AEEC 93 Hl5oly RS Fo|7]

anti-mouse CD16/32 ©ZE&3A| GugmDE o]83ke] 4CAA 158 ¥-SAIZ F
FITC- X+ PE-labelled anti-mouse CD44, anti-mouse CDG62L, anti-mouse CD4,
anti-mouse CD8 ©ZF&&A (Z 5ugmDE 4 ColA 30837F A ZHTh Z+ Hkgo]
£y Ho washing bufferE o] &3l 23] Ax AEE A &3 e, o] 5FH A
ZE 1% paraformaldehyde”’} Z3-9 staining buffero] X ¥#asle] FACS Calibur™ flow
cytometer2} CellQuest™ software (BD Biosciences)S o]-g-ate] #2181 ch

(h 4345

EGCG, Bfa & 3ets FE&o] HYAE2 phenotype ®3stoll mA= I &
szl 93l flow cytometry assays T3ttt 2 AFolA AE-SH immunogen
(Concanavalin A)2 AGAE F T A2 A4S A= o= 44 Qo &
Ao A WA E EGCG, B4 Tetes FE2E= 22 A8 & CD4 T AM=xs
CD8 T A=l AA FAwstol= Zpol7t gluth. 12y CD449 CD62L FH A9
e ATE 7|Fo=2 Naive T AXE (CD44-CD62L+), Central memory T A3
(CD44+CD62L+), memory effector T A|3Z (CD44+CD62L-)&E A &3lsle] 2t oAE T
A Ze] populationS 7t A3, EGCG, F#AH s FE2E Hide 7% o3
S =2 Naive T AX (CD44-CD62L+), Central memory T A3 (CD44+CD62L+)2]
population& ZaA7l= A& st (138 3-35).
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—c—(CD4 gated
—e— (D8 gated EGCG Stete 58 SR FEEE

F 35 35 4 35 -
30 - 30 | 30 -
o 25 - 25 - 25
g 0 20 - 20 | 20 -
Naive Tcell | © = 15 | 15 |
'g' 10 - 10 1 10 -
o 5 5 5 .
0 A 0! : _ .0 ; ; .
0 10 50 100(uM) 0 10 100(pgimi) 0 10 100 {ugimi)
F 12 12 - 12
I 10 10 : 10 -
Central memory § g S L g ] g 0\}\2\——10
Teell I o4 - . 4 . 4 .
b | x
ol 88 2 5 B
9 9t 04 . ; i .0 ; ; |
0 10 50 100 (uM) 0 10 100(pgimi) 0 10 1o00(pa/mi)
=35 0 30
=30 25 ] ii;:—___—_?g 25 -
il | iigj
Memory effector| £ gg _ }—é":tf 20 : 20 -
Tcell O 45 . 15 | 15
3o 10 4 10 -
85 ] :
0 ——— (R & T 1 0 T T 1
0 10 50 100 (um) 0 10 100 {ug/mi) 0 10 100 {ugiml)
19 3-35. AYA =9 phenotyped] EGCGS} B7A & jatd F2E0) mx&= J3& B}
A3

Q) ZA=EF F2E FHA, )] immunogeno & AFAZ) AGA £ [L-2¢F
Eu)% ¥3lE ELISA assayE 3t 37}3t
b 248A s
7~10F% C57BL/6 v}-$-2=9] HIAS HEdt ME AH7|E Tl & @Y A=z
RaAS o3 orwF (ammonium chloride, ACK)& 3} 374 1087F Ao A HjUS
Ath 1 &, AakkE=89 (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK) .2 Aojja, 10% 4Ejo} @A (Gibco BRI 1% HAUAdd g 2ERE
nlo] 4l (Gibco BRL)©] E?EQ RPMI-1640 wj=#] (Gibco BRL)o| HA1ZHT. o] 3 H| A
Az GLNEZRFA TFHA B s FEES FEEE ASATh
Immunogeng ©]&3te HIAHMEZE AFA1Zl 2 concanavalin AE 10xg/ml TE&

# 2] 3l 3T,

H

4 dxz" 3 2 A
I Aol A 247 HEA

= (rotary evaporator)E o] &3}
go] ZfA g tets FEES Ao AHEEATh

b A4
T 2 ebe FEEC] WHAMEY IL-2 A F PAE Y-S Flstr] el
ELISA assayE <33t5th. 96-well platec] $ollA 4 HAIAEZE 1x10%ells/well =
T

B33t w2 FEFES A T2A mEd F, 2 well25E 100 «19] G

" 4»
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do] ELISA kit (biolegend)& AR-&3te] IL-29] A4S &<l AT

(h 4845
o2 T/ cytokine % interleukin-2 (IL-2)= effector T M|3Z 2] expansion®] <
st Azl F2Ad FEFS vAE 8% Aot B dAFoA i 2 gheks

FE=0] AGAMEY IL-2 A Fl PR+ FFES F<lstr] #1&) ELISA assayE 3
g 23, A gAE B oimmunogeno 2 ASAIX AFA A FrAket ks F
=& EF 313, 625, 125, 250 ng/mle] F=oA s% oJEX o Z Axol [L-2 A%
S ZaAdle AS FJASAT (29 3-36, 219 3-37). 53], FHA= AsE (156
pgmhell A= immunogen®. 2 AFAIZl ASGAEZY [L-2 S FAAHE EASHA
t}. o] ’H-thymidine incorporation assayS Este] ol M xZ2 5o A9} uf$-
EFAEI o, dA AW IL-27F AE S0 A= QAxlo]r] wEQ Ao
NE=R2A=3
HEE B = L
| HkF &
120 L 200 4 h =
| 180 - ‘
100 | 160 :
& . = 140 4
E B0 E 1 :
E - E 100
o | o 80
= 40 - = 60
5 - 40 4
- i 20 |
ﬂ . S | | PR . P a3 i"";' T 1 D I o T T LA | e Tr. R A T 1
chext 0 156 313 623 123 250(pgml) oox 0 0 156 313 6235 125 250 (pg/ml)
Con A
1% 3-36. A2 IL-2 £Hld A FEE°] HA= 9T F71 23
(A; AZH LA E, B; Inmunogeno.2 A=A 71 BYAE)
A ***:k** B “ * =
120 4 | EHE 200 ]—|* ‘
100 - " .
- 150 4
= 80 3
E 60 - § 100 4
() =
- 404 = |
& 50
0 +— = gnis B = —,—i—; ——— 0 4 T T o, T = T i 1
$2HE 0 156 313 625 125 250(ugml) BEEE 0 0 156 313 625 125 230 (ng/ml)

Con A

I9 3-37. A x| [L-2 &ulo 3ty FE2E0] VA= 9 7 A3
(A; AFH LA EZ, B; Inmunogeno.2 A=A 71 BYA£)

@ #FEF FEF (BHA, FeHe)o] immunogene 2 ASAIZN WA E] Thl, Th2
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gl d 2u) % ¥slE ELISA assays %3t H713F
b A48A s

7~105% CO57BL/6 mh-g-2=9] WIS HEst AL AFAr|E Tl €2 9L A=x
s 93 ¢2F (ammonium chlorlde ACK)& 3} 3HA 10837F Lo A njekst
Aok 1 &, QA8 A (Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)o.2 A o1, 10% AEjol @A (Gibco BRL# 1% #HUAdd 9 »2ERNE
njo] Al (Gibco BRL)o] %3¥ RPMI-1640 vi=| (Gibco BRL)o| H-HAlZt} o] & v
Az GLNERFA THA B s FEES FEEE AT
Immunogeng ©| &3t AGMEE A=A17] 2 concanavalin AE 10 xg/ml §=&

CEE ]

H

3 T2 Axd F7A €2 7
*é% hgbE ol 98-S JEE B F, 80% olehSo] Wil Ao 24X A=A
2 9 e 35S Y FF7](rotary evaporatonE o] 8314
=S 9

TR R B FEES Aol ASIAT

d

A & ?‘}E}%— FEEo] WYAxe Thl B¢, Th2 €] cytokine] A A ol w]
371

= {3 ELISA assayE 383t 96-well plateo] <fjollAl A
AN ZE 1x10%ells/well2 BF3te] w58 F2E3 34 7247 v &
well2 528 100 «1¢] A=9E Ao} ELISA kit (biolegend)S AF&3te] th® 22l Thl

 cytokineQ! IFN-gamma<} Th2 €} cytokinedl IL-49] A &S FRA3IA T

o r

(h 434
helper T M| X&= cytokine &H] ol wiel Thlyt Th2 BFYe ME=ZE Us 4 S
=4, Thl Alx= dx& o2 [FN-gammag EHIst] tiAAHE & S43gdozH
HAMSS F53 ¥, Th2 AlZE IL-4 59 cytokineg #4H|3th 2 &
T A 2 ete FEE0] WHAlEe Thl B4, Th2 B4 ¢ cytokine A/l
3 3] ELISA assayE <383+ A3}, immunogen® & A=A]F1
A Zo A FHAte} et FE2E 25 250 pg/mle] Fxol|A IFN-gammae] A

Aege A FaAE A Aty (19 3-38, za 3-39). "bE, Th2 E}gle)
cylokines) IL4e] WAL FHA, WeE FTE A2lol o FUEL TA Yok
o] 77—':1*}‘% Ec‘rol'o:], o‘lT ]', ?:’—l'a'%‘ ‘7}“%% '%E] ]‘ 1mmunogenoi X]’Ef' o_g]]k" /]
244 F 53], Thl 899 ¥ 98-S A= AS ¢ F A}
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e

IFN-v (pz/ml)
2‘-.~

=

0
Al

2

(¥
)

IFM-v (pe/ml)
b= E';

[ =]

a#

4 8 =2 8

IL-4 (pg/ml)
(=] (=] C; l'.:g '.h:\
3
I
|
|
I
I

125 50 {'.lg}']'l]l) I:I-DII. U 0 156 313 25

Con A

3-38. WA =29 Thl, Th2 B} cytokine &#°ld] A FE2E0] A= 9T F71 23

Hkak
B w

'c
| | I I I a B 1ﬁi_..ii______ N N N II
0

125 25 (e e 15 1% i 175 a3
25 250 (ngml) 51 0 156 313 &5 125 250 (ug/ml)

Con A Conm A

IL-4 {pg/ml)

=B BEEE2 3

3-39. B A=Ze] Thl, Th2 B9} cytokine &Hlo) 3tetg FEF°| n|A= IF B2t 23

@) ZAEF F25 (FHA, $E897 EGCG ¥3 A7l immunogen® & A7 A

A x9 IL-2 g¥iA Eu|gF H3}E ELISA assays F3+ H713
b 2484

7~105% C57BL/6 w}$-29] H|AE HEY AE AU E T3 4 ©d A=
RaHS 93 orwF (ammonium chloride, ACK)& 3} 37 1087F Ao A Hjkst
S 1 &, A4kkE8-H(Dulbecco’s phosphate-buffered saline, DPBS, Gibco BRL,
Paisley, UK)o.& Aojufar, 10% aejo} &% (Gibco BRI 1% Hly4dd 9 2EHE
mho]4l (Gibco BRL)o] Z3H8l RPMI-1640 ®l=] (Gibco BRL)ol %-GAATH o] 3 w3
Aze] GUAZRFA FHA 9 s FEEE FEEE AYSArTh
Immunogen< ©]-&ste] HAMNZE ASAIZ] o2 concanavalin AS 10 xg/ml &%=

# 23k T

/) < 7 s%7] (rotary evaporatong o] &3}
g 5 T2 dxste] B2 FH O FiA 2 ek FEEE Aol AHEskith



(Wb 234

g FE2=3% EGCG B3 A 8 ebg FE283% EGCG B3 A7t dgA=
o) IL-2 A&l vA= 9F= &AAstr] 98] ELISA assays Hst3ith. 96-well
platec] 9olx A& HAMEE 1x10¢cells/well2 EF3le] 58 FZE3 37 72
AIZE g, 24 well2FRE 100 x19] 45 & Ao ELISA kit (biolegend)& A&
sto] [L-2¢] AP TS st

(h 2434

o2 FF2 cytokine ¥ interleukin-2 (IL-2)& effector T AJ3Z 2] expansionol] 3]
st Mol F2o FEFE vAE FRI AT B AFdA BdHA FEEFH
EGCG W3 A ¥ 3ets F=2E3 EGCG B3 A7t "M xe IL-2 A=
X FaFS lstr] #1s ELISA assays 33 A3, ko] Ao} o] A4y
AE 9 immunogen® & AFAIZl WAMZANA FHAL} et FEE OE A
A, &% YEHoE Ax9 IL-2 AAZFEES A= As gdsiden, ol
IL-2 Ad e ZHae Wl A3 EGCGY sxol vl st A
o (Z# 3-40, 19 3-4D. &, A B s FEE0] Ad IL-
< EGCG W3 Aol ozt Az axs yehlo] 1 a5
ATt

oz
"
oL HJIO
2
_‘I
» B
foie Okt
Y0 o 3@ o o

A ——0 M B
——25 M
2 | —e—50 M 140 -
100 —e— 100 M 120 -
g 80 ‘ 'Y < 100 -
g 50 | b g 80 -
g : 5 60 -
= 40 | R
20 20 -
0 : : : ; ; ; 0 : : i
SRE o 156 313 623 125 250(gml) goxy 0 156 313 623 123 250 gy

9 3-40. HYA 29 [L-2 EHlFd G7x F2E7 EGCG ¥ A7t vlX= 9 H7}
(A; A HIA 2, B; Inmunogeno. = A7l HY A E)

A ——ou | B ——0 uM
120 - ——25 1M 230 ——25 M
i ——30 M Pl ——30 |M
—e— 100 ;M

—e— 100 ph

= B0 & 130 -
£ =k
g é 100 -
40 o
—i = 50 -

T ._’A\f‘—\_'

o ... W P+ e,

shape 0 15.6 313 625 125 250 (ng/ml) oteks 0 156 313 62.5 125 250 (pg/ml)
Con A

a9 3-41. 99N 29 IL-2 EnZFd geHE FE2E53 EGCG Wa A7) vX= 9F H7)
(A; A HIA =, B; InmunogenS 2 AFA 71 HYAE)
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7V AEF (BFA, dE8) FEES 5
vivo systerm)

HF Z2R(EwXh gekE) FEE8 St 2 U4 B HYME =Ts o+

B AzAFo HYAE =2de A+ n

o
:

(& vivio system)
I 1
SR I BUY FERUEE0 ORS ot - fT FREEEE0 oA
B 2= 38 (Immune regulatery function)of & =% 5 (Immune regulatory function) ]
ojxl= 9% "7 oj= HE 97}
| 1
RN ST ST (ear ederna)d| FEEH BE USE’.?" (s fehge] 50 ¥ 5w edema)d] REH ‘:’:’&é.i.'il'.sx"
WY pFRCH AE HE HEWOlAl= RS M PEIUCH EE HE BEN O ”I 2YE
Hamatoxylin-Ecsin 5455 85 E2 Hematcuyln-Ecsin 24WE &g B2}
ORI SN RN USSR T B 0 He P P2EO FEACNENEC AZMEA ST AR U AR
et IR f’ﬁ,!-rmyalopqmud.amlmpﬂjuhrﬂ}- assay HEH OX = B E mysloperoxdasa{MPO) acthity assay
kitd O 254 B2} kit % O] -2+ W 7}
SR Rle| B0 EE el JAHCOK-2, NGS5 E)e] Wy & P _I 'JM & Syl pEHOOK-2, INOS &2 fwaiod
0= BEE W E 5 HENEE BN A 0)%)k BYS HASNHGARLE £ 2 B}
HRAL £ EE ME(T cell (CO3), Macrophage (Fa80}) s PorEs y '11-?! 2E -“ﬂ"'I.T““lGD31 Macrophage(F4/80))
ol ool AYE WA H Ay E B4 Y o HF0f Ojk|x WG HUEE G Mg B4 B
HRA2 &7 @8 M E 7§ HE s cplokine(IFN-y, THF- & pelRo] R YHE ME O BEHs cyiokinalFN-y, THF-
@, IL-1f &) 04 = BYE PCRE &4 B A g, IL-1p &) 0| 2= Q%S FORS B4 W7} i

D A =5 EWY FEEAPAZEC] v¢-29 AYzdFd vXEs 9T B}
b BFHAY Tt A BF (ear edema)e] F8E FFFEERDAA FFY A= ¢
= ¢ AX9 v XE 9&S Hematoxylin-Eosin G2H-S S 713
O A3A=
7~105% C57BL/6 wl--2& (T dEnRto] Qo4 Fiste] Ao A3t
] ] 2

[e)
o
5Re BEAYU ALEAOEA

A3 EE 23 £ 1C, §5F 0£5%=E FAA7]L
AEE NH-07 208 F9U3, 55 A4 gt & 478 9% $E4Y
AYAE AFDSa FER 2 A998 $20e wgow, mE APe %0
el $EAY AR meh +aH o

@ 299

S5 ERI L 12-O-tetradecanoylphorbol-13-acetate (TPA)E v}~ FAHol Z=X35}
nEo fut %}giu} TPAE 4 ngs AFst] 20 w19 olA|Eo] Ho] AL-&319)

, LEZ A9 ddol 10 418 st TPA =% 147 A 100 «go] FrA
ug—"/l A Z7¢] DexamethasoneS QLEZ 99 ko] 10 «1 ) A

ot AdF+e AHATNorma)3k TPATE A 2]3F iz (Vehicle), TPAS} Bt
zmo A3 (Dangyuja), 1213l TPA$} Dexamethasoneg | 2]d kA=
(Dexamethasone) 2.2 & 4719 T2 2 Utk TPA A 18417 Ax &, mpf-
o 7 7/ WHstE FAs dF5e BUistr] Ask AxRA S "ojdo] 20% 54
= 7t BESAT. O F A R oe 2AAA AgAEEs AR
2t E 3 ¥ 5um FA9 EHE vHEo] hematoxylin-eosin G415 Al Y 3H4

Eoe
b
=
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FHA FEZ0] A BFl H0E GFFERDNM BFe] Yo AW A=
of MAE Qe WAtk WA A TAE 24T A3, AT Normabel A F
A= 1195 4m o]la, HA- X7l thxT (Vehicle)2 364.1 pmO=E Aol Hls)] &

F

Atk FHA FE2E AT Dangyuja)d FAUERT
(Dexamethasone)®] 7% ztzb 2485um, 184.7um HAES Z71HS BHYo =z iz
o vl A FAL F7FEo] ATt (¥ 3-42A, B). Hematoxylin-eosin g4 2 3}
TPA A2 A iz (Vehicle)e] 3 (dermis) F-9lo] 3579 A9 Heo] FE
o] o, F/x F&E Ay (Dangyuja)d FA =T (Dexamethasone)ol A] 0] 31
g ASMEe HEo] IA ZAIAT (I 3-420). ©o] AHE T3, FHA F

=9 A= TPAC & s 5 2 FF5 TR FALoA= AL © —’F
Ao, 71 F3E= dA A 5(Dexamethasone)d} -FAFSFSI T

B

=
ws)

P 0.032

450 1

| 200 |
. 400 i 2180 4
£ 350 2 160 -
£ 300 | 2 140 4
2 a0 | g
kil E %01
& 150 I s 60 -
Lol ]?ﬁ—i _E a0
2 S 4
0 -i— 0 -
Vehicle Dangyuja Duxamnt‘rwson Vehicle Dang}u]a. Daxamsliwscms
TFA TPA
C
I Normal Vehicle
IL"'__
‘I -
i
I ' 2
=
Dangyuja | | Dexamethasone
[ ‘ g
| ‘ ‘
|
1
O9 3-42. 3f/A FEE0] €50 fdd FERYLY 7 #F 2 3= MAE ¥
A; A 54, B, A 54 Eﬂﬂ C; Hematoxylin-eosin <4 4)



WD B5AY BA7 dEFHA dEFAEA 3F 79 4 2 ALAEY mAE= 9
< myeloperoxidase (MPO) activity assay kitE o]-&3 37}

O A3A=

A E o] QoA FFdste] Aol AE-SHAT

ddsEe 224 A0 2 A SEZ 50+5%E A2
A== NIH-07 *—M% FAL, 57 AraHsA st B 75 AT s=24%
AGAx= AFista =@ P AHEALE $US dgorn, BE AP AFHg
we FEAY A wet FPHAT
@ 43T

AS5ERIL 12-O-tetradecanoylphorbol-13-acetate (TPA)E v}~ Fo =33}
of F RFS FaAth TPAE 4422 AFste] 20412 obA| Bl Hof AR,
L2z A odAd 10418 AYsIATE TPA =2 1A7F A 100489 G4 F2E
I 50 ngol FAhZ72l Dexamethasones Q2LEZ $o] kmHo] 10 ul i X%ﬂz‘s};’i
o Ao AT (Norma)d TPAWF 283 t)za (Vehicle), TPAS} FGA ==
E2 g3 AdF (Dangyuja), 1832 TPA®} Dexamethasones &3k FA =T

(Dexamethasone) 2.2 & 4719 #o 2 Utk TPA A 18A1%r Ax 3 5579
I W peroxidase &9l myeloperoxidase (MPO)e] &A1& =A37] Qstd, A =
214 homogenizer2 #3) %, 45N& Ao MPO activity assay kit (Abcam)& ©] &3
o MPO &4& A3t

P

-

&)

A3ga3

A FEEC] A HFo] 8E IS EEDAA dSME 44 FA= ¥
FE HrEA Y. dEzAQ] AFHE] 579 &4 2 HEAHEE peroxidase Ea
<l myeloperoxidase®] &4 &A-& Tt golE A¥, TPA Al & =+ (Vehicle)
o] MPO &4d-& A4+ (NormaDel ®lsf 2.28) F7tstdth ¥ DA 55 A
7 (Dangyuja)¥ dA =7 (Dexamethasone)e] 7% AAT (NormaD3t FAFSE 4%
E Uel o, iz vl A fFodSs BT (" 3-43).

o

o

MPO activity (mlU/ml)
[=1] — (3] [F¥)

(=]

Normal - Vehicle Dangyuwja -Daxamal:hascne

19 3-43. A FEEC] €F°] #Ld TEEDY AFAX A A= IF
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(th A2 B47F 4F B AR (Cox-2, iNOS 52 oo mx& 94T A9z
At MH S T3 Hot
O A3A=
NEHLo] QoA i3kl Ao AL&3IATH
HEEE 50+5%2 SAA 71
235HA st B ATE H% FEAY
EE Ay A

i

>

o for U oot

SI-

=g 12-O-tetradecanoylphorbol-13-acetate (TPA)E v} #Hol =33}
S fEstnh TPAE 4ugs A8t 20 419 ol Eel = AL&stHx
& Ao ool 10x18 AgstAith. TPA =2 IAZE A 100 v g9 S-FAf —%—%%
0rge FAET2 Dexamethasones LEZ 99| okdAd 1041 B AR
(Normal)3} TPATF A elgk thz=T (Vehicle), TPAS} FHA FE2ES
s A¥T (Dangyuja), 18]al TPA9} Dexamethasones @3 UGAxT
(Dexamethasone) 2.2 & 4719 +o2 U+t TPA A8 18A1xF A3 &, wpg-~9]
A FA WstE SA45 . 4F5S HUlskr] At AxAS "o 20% sHxET
ol @7} E*OP"iE‘r I % TAR e mEp 2AAA AYAAS AR »‘ri‘f-’4
ZojE g ¥ S5um FA9 AHS e AGxAISHAIY S AAS AT 232
normal blocking serumel] 30 &%t vj¥AIZl =, A Cox-2 (1:200), INOS (1:5000 4
Zro] FE 2 4CoA 3FF5<F vkAIZ T o] & biotinylated anti-rabbit IgGES 45%

rO
rulo

—

HE-S-A 7]_1__ o] %o ABC kit (Vector, Burlingame, CA, USA)E A}&3le] thA] 4583
WS AZTh mpx]Et o 2 3 3-diaminobenzidine (DAB; Vector)©. 2 ®HAl 3 hematoxylin

OF A AT BHE XI00K AN FHAL S8 Inage ] Z2I9E o

® d43ds

G F2E A HFol 4u¥ PFFERIA 9FwY AN Cox-29)
INOSe] wae] mxt Jere Wrlshdth WMz YL olgahe] Cox-29} INOS
o WHYPFS Aol A AW R FEB ASAE F 5FF ALY A
EANA FE Gdwgel FRANAG. oG FHEFE AT AU dad

(Vehicle)ol| A X400u) 3 st F 273.6x£16. 102 7 Fegd oy, vhd 9332 5

E Aga (Dangyuja)d %A EH&—?L (Dexamethasone)«] 739 27y 138.75+29.170,
120.0 £ 252702 dizx=tol Hlgl Cox-2 YABAMELY 71 FoHoz AsdY (O
d 3-44). EZ INOS FBAEZ Al fFAFsHA, TPARE AHeq thza (Vehicle)ol A
X4008) g+ 3 T 299.3+ 13102 7P FrEy oW, WwiH GRA FEE A IT
(Dangyuja)a} &t zZ=7 (Dexamethasone)e] 739 Z+7z; 229.5+27.57), 147.7£17471 =2
)z Bl3) INOS A AM|Ee] 47} v«]’—‘iii Aasat (29 3-45).
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@ FHAL ¥
[

Fe

O A3A=s

Normal Vehicle |
3 e ’: '_
& :' L _;h._" o~ &
- "f". . r " . = ey B
lt S e oy
. w = - e PR ]
. - .".. B ‘.'.- X 350 - % ; "
- - ::- 5 ‘_! “» ; 3|}|} I —|
- (W
A 3¢ SN S Eoase
e v e AL SE M0
' £ £ 150
Dangyuja Dexamethasone EX
: b £ 2 100 |
L ." C.‘l _.‘ ¥ ..' - - lE jﬂ, |
g s ) mm .
* . - q»‘?\ a'.‘.. e &
o * | ; P )
, 'R'd- - Q}ﬂ\"é :_}&
e a % -‘::}é\
- - JJ“’
L "_ - a‘-. 3 =
29 34 BHA $EE] 930 408 $ERDY Cox2 Bl HAE JF
Normal Vehicle
e ~ —
v A~ AT g
’ - ' f : ‘i; =4 ’:' "' . 'In.-
. _ it T - Vi B
- -'.5.." :u o -:l % r1 =s & ;
. '::é; B ."3' 350 ] P 0035
e _,' T J o 300 -
o ., '-'_'.,"-_‘._-:--r”_'. : Sa .
‘.._..{ . fv ¥ P . EEHJI}
CER e\ el it B 200
—— - '-.‘ - - » i T : 3
£ o 150 -
Dangyuja Dexamethasone EE {60
= = 2
: R -
. oy _ z .
E . 0 mem . _ B
x " . .
a : = Sl i
- QcJ'
38 3-45. GfA FE5E0] d=0o] ftE EERdY INOS &@d m2E F3F

Eo71 4ZAHE (T cell(CD3), Macrophage (F4/80)2] A&l mx& <
HA XA GNH S T3 H7t

7N10%‘E§ C57BL/6 U]‘“?‘-/—\-‘%‘ (%—)Eﬂ ﬂEH]—O]_Q_oﬂ /H :rL?:} ?-5]_0[] /g _,:q,oﬂ /\]‘%6‘}99\1’4-‘



dZ=5ERIL 12-O-tetradecanoylphorbol-13-acetate (TPA)S wv}-$-2~ FHo| =335}
A EES At TPAE 4 1gSs A#ste] 20419 oA Eo] Ho A3
[e) [e)

B3 50 g9 FAHET<l Dexamethasones Q&2 99 <kdo] 1041 2 &3}
(NormaD3} TPARF A2t iz (Vehicle), TPAS} BFAF F=
S A3 AFF (Dangyuja), 18]1 TPA9} Dexamethasones *]3 A=
(Dexamethasone) 0. & & 4709 #o 2 Uitk TPA A 18417 A3 &, np-$-29

0 @
v
>
o
M
flo
ol
ox
SN

A FA ¥stE S48 €5S HUisky] Yt ARAS douo 20% FHxED
o] G7F BESATE O & F4AQA o wet 2244 HEAAES AA It
XulE ¢ F 5um FALY AHS vhEo] HARAIHAHE HAAAT 23S
normal blocking serumell 30 &xF vl Azl =, &A CD3 (1:200), F4/80 (1:50)& 2+t
o] FEE 4CAA stF5¢ A ZT. o] ¥ biotinylated anti-rabbit IgGE 45% W
L A17]a o] &) ABC kit (Vector, Burlingame, CA, USA)S At&3te] thA] 4587+ wF

SAI AT vpRIEr o 2 3 3-diaminobenzidine (DAB; Vector)o.2 Al & hematoxylin®.
2 =g At 242 X4000 oA FEAEY 8 Image ] Z=IHS )&

shel ZA A,

Q A¥4ax

T FEE0] A FFol FEd ¢
o H&ol HA= FF B
n}7 ¢l CD3 & oFA+2
785+15 M= 7V F=
T (Dexamethasone)®] 74
Az 7t FolH o g ZHaAst
AEFLY A5, T celld fFASHA
F 108.0x1247ME 71 FrdFow, vt g{2 =25 A Dangyvja)d FA
) =+ (Dexamethasone)®] 7-$ zZ+zb 49.5+4.57, 41.0+5.071 & thxTol Hl&) F4/80
FAA 2 7 FoFom AU (LF 3-47).

T (Vehicle)ol| A X400#)] g stH o
H FHA FE2E AT Dangyuja)d FAU=
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4 #*
- *
= 100
26
H_.a 6‘} -
Dangyuja ‘ Dexamethasone Eg 40
= = == —— “'."}_"ﬁ"}-‘-‘. :’,I’. 7 I- ,E E 210
; By (A et B . =
- o oy A @ o
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o

a9 3-46. BHA FE2E0] dF50l AdE TEEYDS CD3 T A= IF

Normal Vehicle
— - i (BT "agls -y . F,. . »
b—-‘" e § :\‘;-,.-‘.“ '/ "1-..;' i
R e e Pl g aed ™ o ¥ s v s
e | r""f — ..l!. % . '
LT AL LT Y ah cyTes { B
:ﬁﬁ_ o i (Ve Mty T, 8 140 # -
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—_— : A e ieet KT 120 -
[ e —aF 4 - - ] e N ., E—
—— - B &« = F “i"" . ._-" -~ 2 #&H}D |
— e R Yk o W S le’ WS T
:_‘_b"'f*. e = = (= :"'- . e & Tl 3‘ :5 20 4
i i e R 2%, I\ %ot o x5 6
= -
Dangyuja H Dexamethasone | E::I: &
= _
T WL - B e B L= ey u E'
IR 22T SRS o
e 1 W LS S ¥ _I- -t --i' *-?‘:".j 1] __ﬁ
§ 77 paattie tanl 1 .‘..-o'— U 2N . -:.: -3 & W Gl
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L4 A o T - - BT g e, ? &
: At P B i T o
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- * - - A . -
il .'- ,_'-! ¢ L -

I9 3-47. BHA FEE°] 450 dd TEED F4/80 T M= IF

(h) A FH7F ASAHE7F BH)8l= cytokine (IL-14, TNF-e)ol| VX 93¢
PCRE &3 #H7}
O A43A=
7~10F% C57BL/6 PF9-2E (F)EAEHIo] QoA FYste] Ao AE-3FAT
AIAFTEL FEZFQ ASZACZAN & 23+£1C, FE52 50£5%% HFAA7

T =
AEE NHA0T 4ol8 %913 A5 s s & AT A% BRUY



@ A3

HEss=E @% 12-O-tetradecanoylphorbol-13-acetate (TPA)E v}-$-2 Ho =33}
o l‘i—%—% U3t ARTE TPAE 4ugs st 20 119 ofME Fof ARE3FA 1,
LEZE A FHol 10418 At TPA =% 14X A 100 £g8] F/A =&
7} 50 g2 OO‘E/‘éEH <1 DexamethasoneS 2% ]2 ol 10«1 éﬁ. =] 2] 5} 44 T}
Ao AT (NormaD3k TPATE A28 i+ (Vehicle), TPAS} FHA FEES
AEs A (Dangyuja), 18]a1 TPAS Dexamethasoneg 23 A =T

(Dexamethasone) .2 % 4719 FoZ YU+t TPA A8 18A1ZF A3 &, vpg-2x9]
AxZS "ojfo] 1mle] Trizol reagent (Ambion, TX, USA)E ©] &3t RNAS #g
3}31, RQ1 RNase-Free DNase (Promega, USA)Z 2 ¥ DNAE A|ASIe] RNA &2 &
=30 HFOoE2 dojzxl RNA+= 100ng/ 417} = =5 3}o] Super-Script first-strand
synthesis system (Invitrogen, CA, USA)E ©]-&3to cDNAZE A3ttt primer= Tk
=3 Zo] ARE3FATH

5’-primer 5’- CCC AAT GTG TCC GTC GIG -3’
GAPDH

3’-primer 57-CCTGCTTCA CCACCT TCT TG -3°

5'-primer = 5°- GCT ACCTGT GIC TTT CCC GIC G-3°

IL-1p

3-primer  5-TTGTCG TTG CTT GGT TCT CCT TG -3°

5’-primer 5- CAA GGG ACT AGC CAG GAG -3°
TNF-u

3’-primer 5'- TGC CTC TTIC TGC CAG TTC -3’

Polymerase chain reaction (PCR) &2 95C-6sec, 60°C-12sec, 727 -20sec, 82T
-6sec(denaturation-annealing-extension-fluorescence measurment)® 4%  4-step

cycles A3l Aldst ATt

S 432ax

A FE2E0] A FFo] FEE EFFERLAAN ESAHE EHISE cytokine
o A& dFE FUs A BAe HHA PCRES o] &3
BrrstAor. I A3 IL-159 75 TPATE A3 thx=a (Vehicle)dl Al 1 &Aool
ABJA FrkskR e, W T (Dangyuja)¥ FAHth=T
(Dexamethasone)®] 79 freldo=z gl o AAT (TF 3-48A,
B). T3, TNF-¢ o TP A TPA“J 423 iz (Vehicle)oll A 1 @do] &
AAIA STt R oY, dRA F A (Dangyuja)oll A& Frolae=z Haskal
1, FFthzT (Dexamethasone) ] —°r dadte dEdFe UEhdY (2" 3-48A, O).

o, ﬂl-lN'
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f & & 5
&8 & F g
]l-1|3 N N T 101 bp
TNF-o. TmEmEREEE |,

el E I R 0 1 1 701 bp

- i *
= 12 4 [  S— 17
g T —=" o il
£ = 1 ga 11
=0 084 =7 084
E3 o6 ES 064
- g | bl |
- = P == 044
= 04 - = 3 i
= == 24
22 02- =z 21 N
il mE 0
: i " B 5 & i &
3 s
3 oF 55 & & 3 o 3
I wa o o AT i F &
S0 L '{‘l?\; -‘F‘b .{5‘
e A
L Ea

FrAe " ejA fdd A F47]e 2= g3 \
Sty 371, =5 13707, 534 147" 94
*Biomedicine&Pharmacotherapyvell  * Anfi-inflammatory activities of Dangvuja(Citrus grandis Osbeck) in
concanavalin A stimulated murine splenocytes and 12-O-tetradecanovlphorbol-13-acetate-induced murine
skin edema” = AE2 = AAZ
O RA FEE2 ol 83 AEYA S 2AE (S8 S 10-2016-0078462 )

(2) 218 == E99 FEEHAHE] 29 HYZHF A= T F7}

b dEtE-9 TA7F A BF (ear edema)e] FdE AFFEERIOA HFo H=9
435 A& A= U]i]% ¥ &<& Hematoxylin-Eosin 42 F3l B7}t

O A3A=
7~105% C57BL/6 vwl-2& (P NEHFo] oA F{Yste] Ao AL

AFYZELS FTFZA 9 A}%Zﬁ?ﬂ&ilﬂ on = 2 50+5%% A AT
Atg+ NIH-07 Aol& FQa, 55 AFaasH et B AFE 213 =43
A= AFUstn %%J?%FJ g AR 98] 5L Woton, RE AL A|Fuy st
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Far thickness (jum)

FE"_E =]

L
= o

@ A3

d=5ERrILS 12-O-tetradecanoylphorbol-13-acetate (TPA)E v}~ FHo| =3}
o 7 Pr%—% et AT TPAE 4uges AFste] 20 419] oAl Eoll o AME38EA L,
LEZ Fo] ool 1018 AHEsAY. TPA =X 1A A 100 £ g9 dhets F&25
I 50 1 g9 Oo“émz?ml DexamethasoneS 2% 9o Fd 101 A Al
AL AT (Norma)3k TPARE X183 dlx7 (Vehicle), TPAS} detsE FE2ES
g AFgF (Hallabong) 1821 TPA$} Dexamethasoneg 223 A=+

(Dexamethasone) 0.2 F 4719 Fo2 Aok TPA A& 1841t A3 %, npg2x9]
7 5 HEE 57‘40b_ °§z° B7kel7] flsk] AlzA < "Wollo] 20% THE=T
doll =27} E*o}"ir/} O % A BRel wet 2 AEHE s A vekd
ZujE & F 5,m FAS FHES wEo] hematoxylin-eosin GA4S A8+t

stets FE2E0] A B30l i dFFERTAAN BT A=) 453 E A=
of A= FFS HUISAH. 1A A FAE SRS A, AT NormaDe A F
A= 1244 pm o)a, B 72l thzT (Vehicle) S 343.1 ymo 2 AT vl A

3 FUMESE EIsYT SeEtEs FEE AT (Hallabong)d A UIERT
(Dexamethasone)®] 78-¢- ztzb 2404 xm, 1489 um A=9 F7lES HYS=XH dix
ol vlsl A FAL F7FEo] Akt (¥ 3-49A, B). Hematoxylin-eosin 24 23}
TPA A& A thz3F (Vehicle)e] X3 (dermis) F9 ol &FT9F Pz T HHo] FE
o] Fom, 3etE F=E A gl (Hallabong)® %A= (Dexamethasone)ol A
g FEMEe AEA AA ZAsAT (I8 3-490). ©] AdRE FoHH, et
9 AP+ TPA o 93] f=HE €5 9 FF& aRFE HaA|+= A
F AReH, 1 a3+= FA AR (Dexamethasone)¥ F-AFsHA T

7
R

il

© o 4
me e o

v

- L]

-

Change inear thickme s (pum)
e

Normal Vehicle Hallabong Dexamethasons Viehicla Hallabong = Dezamethasons
TPA TPA
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MNormal Yehicle
[ e
= il ¢
Hallabong Dexamethasone

13 3-49. s T%Eﬂ dFol -‘r’r% TE E@PJ A FF 2 AR vXe IF
A; A 54, B, A 7 ¥3l, C; Hematoxylin-eosin J4)

(W) 2189 Fo7 g3 dFAHAE] 5579 84 2 JSA = ¥R =
<myeloperoxidase (MPO) activity assay kit& ©]-&3 F7}

oR
°9.-I4

O AdA=
7~105% C57BL/6 vl$2~2 (F)LddER0| QoA TPt A3 AL&3tAT
APFELS 2ol ASZACZAN 25 23+1C, €55 50£5%2 SR A7

Ak £ 4T7F A FEA

“*9&2@, Ee A¥2 A

Er g2 12-O-tetradecanoylphorbol-13-acetate (TPA)S m}-$-2 o] X3}
T %‘ﬂ StATH TPAE 4ugs A#3A 20 419] oM Eol = ALE3IA T
zZ o] Ao 10418 HEstgth. TPA X 1A A 100 4 g9 Fets F25
0ugol OOHJEHZerol Dexamethasones 2% 9|9 FHo] 101 & Attt
T2 A4 (NormaD3 TPARE A 2]dk tz (Vehicle), TPAS} 3teliE =+

3k AT (Hallabong) a2]ar TPA®}F DexamethasoneS A&t A
(Dexamethasone) 0. = & 47019 22 Atk TPA A 18AIZF A3 &, 3579
%3 W peroxidase Ei‘ﬂ myeloperoxidase (MPO)e] A4S =A3sl7] ¢J3te, A %
215 homogenizer2 #4) % A&=9S Ao} MPO activity assay kit (Abcam)& ©]&3
o MPO &4& F43tAth
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B8 2280 7 R0l ¥ ZFERDNA AFAZ B MHE
X |

F7o B4
[e)

o
[

= ki
o

5 & peroxidase &4
=+ (Vehicle)

£ }01(
e

o

re

i

:;1

;%

d

> 0

2l myeloperoxidase®] &4 =A& 53}
o] MPO &A1& Aa (NormaDel Hl&l 3.58) Z713th. e FEE A
+ (Hallabong)3} A thz+ (Dexamethasone)e] 2% A (NormaDell ®l&l z+zt
2.1v), 1.29) B=9] S7tES RYS 2N thxao| Bls| MPO &4 9 F71H&o] Asktt
(23 3-50).

M g do
=
o

™

+

O:

) i E. 0.004

MPO activity (mLml)
4

D 'i' e T = T T
Normal Vehicle Hallabong  Dexamethaszone

a9 3-50. ¥etE FEEC dF0] ALH TEEDY AFAE A HA = IF

—_—

(th FeEEe] Eo97 45 BE AR (Cox-2, INOS B)¢] &3 e T Y=z
At MY S T3 Bt
O A43A=
7~10$€ﬂ C57BL/6 m}9¢-2Z (F)LAAERI] QoA FUsle] HAFHo| AT
q 23+1C, 55 50+5%=2 FAA7]L
2157 T B ATE 9% 5EAY

=
A}EL NIH-07 4401% FAIAL, w5 AFFAS
A3 A& %}kgtﬂ, EE AYPe AFs

HETERDL 12-O-tetradecanoylphorbol-13-acetate (TPA)E wh-$-22 Fo] =2Z3}
A FES FEstAth TPAE 4ugs Bt 20 419 oMl Eol 5o AREsIA L,
% 7o) FHel 10x18 HYsAck TPA =X 1A% A 100 £ g9 dehe F25
Ouggl °o“éﬂ11:r1°1 Dexamethasoneg £ 22 9|9 kol 1041 & g8k
(Normal®} TPAWF A3+ tizT (Vehicle), TPAS} dets
kA ‘4% (Hallabong) 8l TPA$} DexamethasoneS &3+ kA
(Dexamethasone) .2 Z 4709 #+o2 UFdth TPA A8 18A17F A3 &, nf

2o Koo @

P S S
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A T MEE SAHSL d5S HIEsH] flste] Az S oo 20% THAzEY

normal blocking serumel 30 3t HjFAIZ] ox-2 (1:200), iNOS (1:500)& 2zt
Ztol FEE AToA 3F5< ¥-SAIHTE o] ¥ biotinylated anti-rabbit IgGE 45
HF3-A]7] a1 o] &0 ABC kit (Vector, Burlingame, CA, USA)E A}-&3sle] thA] 4587
HESAI AT R o 2 3 3-diaminobenzidine(DAB; Vector) .2 A} 3 hematoxylin
o2 gxdM AT BAL X4008] oA FAHAEZL] 5 Image ] T2 1S 9]

£3he 24

Q@ HA34ax
Z3d ARl Cox-2%F
/3Fo] Cox-29} iNOS
o HHAYGES gold Z 3z ST thAAEZ] A
ZAANA FE FAPHESo] AFAFAUCE ol FARESS TPATE AHEg tixzT
(Vehicle)oll| 5 X400u] 3F s} 3 283.8x16.271= M FeEgx o, dkA skl &
=& g (Hallabong)® A thzT (Dexamethasone)®] 2% Z+zh 194.0+7.87,
oz 7+Aasgn (18
3-5D). =S INOS FAAME AAl FAFSHAl, TPARE A 83t th 7 (Vehicle)o 4] X400
vl & 3| 3 2917152702 b FEHFOH, Wd detd FEE AT
(Hallabong)®} <tz (Dexamethasone)®] 73-¢- Z+z+ 170.0+18.07, 130.5£4.571 &
tfZ7ol Bls] INOS FAAMEL] 71 FoH oz Tastaty (1™ 3-52).

H+

Normal Vehicle

* oy

"

ws|

350 - L ®

300 -
230 +

200 -

Hallabong Dexamethasone 150 -

positive ce lls/HP

The numbe r of COX-2

a9 3-51 g FEEC] 5ol F2H TEEDY Cox-2 Td mA= 4T
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Normal Vehicle

", 3
- . - 3 _\- %
r‘- 7 ' v : " - - B
g W e Dt ” o *
¥ e i 330 ;| ¥
=4 b e TS w300
- T L] v [ B
- = 1
i = 39 Z B 250
» ey
‘ = 25l
-
'E £ 150
Hallabong | Dexamethasone E=
= = 100
E é - r E E
. 2 gf " et 30
L] 'CI _-_ — . -1 -1
- = g 7]
; ) t&'{\ﬁ &
a8 2P o s
¥ o W3 &
W * -'.:‘5@
- " {1{..
L

a9 3-52. g FEEC] dF0l 2E TEEES INOS T mA= IF

ED R B9t FAHE (T cell (CD3), Macrophage (F4/80)2] I-&dl mX&= 9
FE "qxAEsaAE e T3l Bt
O A3A=
7~105% C57BL/6 v}$2E (F)LdEnto] QoA Fdste] A3 A&t
3 50£5%% S| A7)

il
il
rlo

2

N
X
s
>
N
Y

Erd-e 12-O-tetradecanoylphorbol-13-acetate (TPA)E w}-$-2 o EE?‘S}
T dstAth TPAE 4ugs ATt 20 119 ofMEod Fo ARESHA

% 7 &Fdol 10418 Agstdet. TPA =2 1Az A 100 £ g 3Hete F==
04g9 FAWETQ DexamethasoneS B2 o] okmol 1041 & A g3tAT.
T2 AT (NormaD3t TPATFH A 2]gk tlxz+ (Vehicle), TPAS} ety FEES
Hgs AP (Hallabong) a2]ar TPA®} DexamethasoneS A &gt FAAUNZT
(Dexamethasone) 2.2 & 4719 #o 2 Uit TPA A 18417 A7 &, np-$-29
A FA HIE é;ﬁo}J— AES BrEsl7] f8te Ax2E ool 20% FAEZEE
ol g7} Ez—ﬁ}‘}iﬁ} % TAQA el wey 22HA HYAAES AR e
ZujE g % S5um FA9 AHS e A=A HAH S HAASAH. =
normal blocking serumell 30 3t wjFAIZl & 3A CD3 (1:200), F4/80 (1:50)= Z
o] TEE ATCAA 3F H biotinylated anti-rabbit IgGE 45&
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SA]7]aL o] %o ABC kit (Vector, Burlingame, CA, USA)E A}-&3te] thA] 4587 Hb
SAAY. vpAREro 2 3 3-diaminobenzidine (DAB; Vector)©. 2 @A % hematoxylin.©.
Z x99 ATk B4 X4008 &l A FAHAE FE Image ] TEIAWL o] &

she] 2439t

© d4324x

FHA FEE A FFo] A2 dFFEEAAA AFHE (T cell, Macrophage)
o] g HAE FFE A9xA S o]&sty Hristdth. 1 23, T cell9
kARl CD3 HE g el -9, TPARE A 2lst iz (Vehicle)ol| Al X400u] g s}H T

77.3+15 MNE 71 F&9 H FE5 A+ (Hallabong)¥ FAU =
+ (Dexamethasone)®] 7-$ z+zt 455+3.570, 39.0+4.07/M= o)zt vl&] CD3 %A
A Eo] 71 folFoz Aas9gt (198 3-53). =3k Macrophage2] wl# <l F4/80 gt
AEFY A5, T celld FASHAl TPATE A 2lgk thz- (Vehicle)oll A X4009 3 3}
2 108.0 = 124702 71 Fe#zxon, v detE F&E A g FH(Hallabong) 3 <F
Athza (Dexamethasone)e] 7A-¢ Z+zF 385+3.57], 41.0+5.0/12 ozt wls)
F4/80 FAEAMES 7} FoH g Zastdnt (L7 3-54).

Normal Vehicle
F - .
RN 1 g
e — i) -n'.'x:\ i P ™ o P
: N S Rt
- "‘_'.--l"‘.__, . .04‘..__ "f' e : B
- :‘- *‘_....‘:-‘ -._.:\:“ ..!'-.r,-..;
e Sl fs.n l‘i-"' =1 & *k
-"‘_n-‘ . o 8 o 90 - = %
e — Bl i T g R y w
ool R LN (e g
: :" = Y. ﬂ‘:" - 1.- ‘t’l‘l‘- .LJEJG-
£ . S T 260 -
] . =
Fa K ¥ . e & s ‘I . - Bj{l )
L0
Hallabong Dexamethasone E 230
30 -
Tt 8 e T Iy &8 B -
,_" el I-"L‘i"__-'-._:_"‘ — L =~ " - —
. lJI - o ':- ~ :. ""'l - . g - ~ '..-T..’;-l 10 -
-l . A e ra st T e et hem w 0 4+— o : .
» R _'.‘ . adh & S TP Y " " -
- . aw - - - e - - i o S
3 - ‘ | B o PR T & WF # oF
o 0 - - . 3 - is - o L g d -l"- N, e ady -5} r@\
= e ® < . fmm BF, ‘ - i ='s_.n 'Q‘ \{\_\-
= - 4 - -, gt alp¥ o0 &
- " P ol *a o - _gu
. o - . . e © -
e F , e - =¥ P -
~ o R¥rae TTT L "
a . e "’,'.L‘" r -:'l“ -I-‘d.
a9 3-53. @ehe FEE0 950 29 FEE49 CD3 #q "A& IF
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| Normal | | Vehicle
b s L o ”
R P LT
T Bl S
L =y "-';'-" "F’:' Tl ® B
. L A 2 F¥ ST 2 -
A =N s DR RS> T R e
g, Bie ¥ ot tadels gl = 120+
RS KR %y 10 %0) 8w
NSl ™ X 2380
£ 260 -
Hallabong | Dexamethasone | SE
_"-: o :-_',_ A S F _"'_. - = f'-". L. E EQQ} £ . .
. e - = - 3 . - L ‘_—r‘\' \\ -ﬂ‘l\ ) 0 | _ﬁ_ - e L N
CA g ‘__‘ " b . A - & 4 3
I . - L 4 a® ..; N & -\3,'&" ﬁ(\"‘ _b{;"'
e 3 I @ : > ,é_f 4 .3‘1? &
P i . b LA T, - A #
* ) ol i N e et &
B i .,-_“ o - e
oy - ".- ‘ "~y up - il
Id 3-54. e FEE0] dF°] dE TERDS F480 ¥d mAE |F

(mh) g9 F4q71 dFA =27} Evlsh= cytokine (L-18, TNF-¢)o FlA= 9F=
PCR< &3l H7}
O 43A=
7~105% CS57BL/6 "}9-25 (F)LAEHPO] A FYste] Aol Ar&sATH
J

APEES 58 ASEHOEA 2EF 23£1C, F5E 0+£5%E FAAI 7140
} = NIH-07 2°o]& F33, < Arads sttt & d7E A% s=4¢
A3 A o, mE AP AFt

@ A3

dFs=2d2 12-O-tetradecanoylphorbol-13-acetate (TPA)E w92 o =3E3}
o A FFS At TPAE 4uge AEst 20 119 oMl Eol Zo AREsIA L
REZE Fof FHA 101 AHYstAt. TPA == 1AZF A 100 4 ge] IHebs —ir%%
I 50 xge FAHUWZTQ Dexamethasones 2EZ 9ol ol 10ul & *8]3HA
o AFTE AT (NormaD®k TPAYE A3k thxa (Vehicle), TPASE dtets F=
S A AgT (Hallabong) T18]a. TPA9} Dexamethasone2 &3k SFAZT

(Dexamethasone) .2 & 47019 #2282 Atk TPA Xg 18A12F A3 &, np$-29
A=xZS "ojyo] 1mle] Trizol reagent (Ambion, TX, USA)E ©] &3t RNAS &g
3}a1, RQ1 RNase-Free DNase (Promega, USA)Z 2% DNAE A A3sle] RNA 25
=39 HFoZ dojzxl RNAE 100ng/ 417} E|== 3}e] Super-Script first-strand
synthesis system (Invitrogen, CA, USA)E ©]&3te cDNAZE A3ttt primer= o
=3 o] AE-SEATH
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§7-primer
GAPDH

3 -primer

5°-primer
IL-1

3 -primer

57-primer
TNF-a

3 -primer

Polymerase chain reaction (PCR)

-6sec(denaturation-annealing-extension-fluorescence

cycles 27838kl At

QS A¥4az
gebs FEE0]
o vxl& Y¢S &
Hrbetdoh 1
AJA FTFsER ot
(Dexamethasone)2] 73-%
B). =3k, TNF-q 2] éﬁd"‘%} o
o4 AA F7keked, gk
R,

.

=

=]
T o

I IL-189 74
ER=

o] FHE dEF «
13t7] $13l, cytokinee] mRNA &
39 TPARF A3k tiz=a (Vehicle)oll A 71 %Eﬂ_ol T
et =

5°- CCC AAT GTG TCC GTC GTG -3°
5’-CCT GCT TCA CCACCT TCT TG -3°
5°- GCT ACCTGT GIC TTT CCC GTC G-3°
5-TTG TCG TTG CTT GGT TCT CCT TG -3°
5'- CAA GGG ACT AGC CAG GAG -3
5'-TGC CTC TTC TGC CAG TTC -3’

Z7L 95C-6sec, 60C-12sec, 72°C-20sec, 82C

measurment)®  FAE  4-step

A7} Bhlsh=

A PCRH

TEL

Qo] A cytokine

= °|&l

o of\

=

h=

AT  (Hallabong)® Ao =+
= AL F A}dG O™ 3- 55A
sk =+ (Vehicle)oll Al 1 & o]

(Hallabong@) ol M+ oA oz a3t
A et (L8 3-55A,

L-1p

21 bp

TNF-u

366 bp

GAPDH

701 bp

w

Re lative inte nsity

1L IpFGAPDH

13 3-55.

0

Re Lative inte nsity
INF-aGAPDH



5o G5 dis 478 Ao dis|

SheUX 2, =7 1387, SHEL 137 94 T
*Pharmaceutical Biologvefl “Citrus hallabong {(Citrus unshiu % C. sinesis) % C. reticulata)] exerts
potent anti-inflammatory properties in murine splenocyvtes and TPA-induced murine ear oedema model’
olgt= A5 = AAZ
ety A48 EES 0|83 AES

e

He A& =4 E (S8 5 10-2015-0108734 )
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HEHE 35

=
A o] o) 3 WA o] DNA 42

WAL AR 7] 50 100%
AAE WM E gk AAsF=A &<l
=AY FEFIIRE] | gewe 28 =5 EGCGY Ast
Btk B7t FAA e o3 WM Ee] ROS A S 100%
AAsF=A] &<l
WAL AR 7150l ..
EHE 328 ®E 7
A meAze g | S TEE EE BOCOT
=R - z 00
oo W3}l gl
7% W3} Brt
ZEF FEEG A, deke)ol
immunogeno. 2 A=Al H A AEZ 9 100%
AEE mA= 4F &<
ZdEw FEE(EHA d2He)d EGCG
Immunogen®. 2 A7l | B A7F immunogeno & A=A 100%
oAz e 2ay | BIHE AEEC] VA= IF <
FARYAR BEE 2| guE 2EEE A S0
4% Bt immunogen©. 2 A= A7l WA A Lo 100%
SAE mA= FF &<
ZdEw FEE(EFA F2He)d EGCG
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RESEARCH ARTICLE

Citrus hallabong [(Citrus unshiu x C. sinensis) x C. reticulata)] exerts potent

anti-inflammatory properties in murine splenocytes and TPA-induced
murine ear oedema model

Kalahe Hewage Iresha Nadeeka Madushani Herath®*, So Jin Bing™, Jinhee Cho®, Areum Kim®, Gi-Ok Kim®,

Jong-Chul Lee® and Youngheun Jee®®

“Department of Veterinary Medidne and Veterinary Medical Research Institute, Jeju Natioral University, Jeju, Korea; "Department of Advanced
Convergence Technology & Science, Jeju National University, Jeju, Korea; “Jeju Diversity Research Institute, Jeju Technopark, Seogwipo, Korea

ABSTRACT

Context: Hallatxmg [(Citrus unshiu x C. sinensis) X C reticulata)] (Rutaceae) s a hybrid citrus cultivated in
temperate regions of South Korea Its fruit is well-known for pharmacological propenies,

Objective: This study ined the anti-infl; y effect of 80% ethanol extract of Hallabong (HE) on
concanavahln A (Con A}stimulated splenocytes and mouse cedema model induced by 12-O-tetradecanoyl-
phorbal acetate (TPA).

Materials and methods: Murine splenocytes treated with HE were stimulated with Con A (10 pg/mL, for
24h) were evaluated for T-cell population and production of inflammatory cytokines 1L-2, IL-4 and IFN-y.
Anti-inflammatory effect of topically applied HE (100 pg/20 jik) on TPA (4 ug/20 pl/earHinduced ear cedema
was investigated in mouse model,

Results: HE-treated Con A-stimulated murine splenocytes showed a marked decrease in CD44/CD62L"
memory T-cell population, an important marker for ant-inflammatory activity, and a significant inhibition
in the production of IL-2 and IFN-y, HE treatment had reduced the mouse skin oedema (47%) and myelo-
peroxidase (MPO) activity significantly (40%) in TPA-challenged tissues, More importantly, immunohisto-
chemical localzation revealed the su d (p<0035) on of inducible nitric oxide (INOS),
cyclooxygenase-2 (COX2). HE decreased the infiltration of CD3™ T cells and F4/807 macrophages 1o the
site of inflammation and a topical application of HE significantly suppressed the expression of TNF-x
(202%).

Discussion and conclusion: A topical appli@tion of HE can exert a potential anti-inflammatory effect and
HE can be explored further as a putative altemative therapeutic agent for inflammatory oedema.

ARTICLE HISTORY
Recelved 12 November 2015
Accepted 24 May 2016
Published online 22 June
2016

KEYWORDS
Ant-inflammation; ear skin
oedema; pro-inflammatary
oytokines; prodnflammatory
mediators
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Original article

Anti-inflammatory activities of Dangyuja (Citrus grandis Osbeck) in
concanavalin A stimulated murine splenocytes and 12-0-

tetradecanoylphorbol-

13-acetate-induced murine skin edema

Kalahe Hewage Iresha Nadeeka Madushani Herath™!, So Jin Bing®', Jinhee Cho?,
Areum Kim®, Sumin Shin®, Gi-Ok Kim®, Jong-chul Lee®, Youngheun Jee®""

“ Department of Veterinary Medicine and Veterinary Medical Research Institute, jeju National University, Jeju 63243, Republic of Korea
B pepartment of Advanced Convergence Technology & Science, Jefu National University, jeju 63243, Republic of Korea
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Kevwards:

Skin inflammation
Anti-inflammatory cytokines
iNOS

COX-2

MPO activity

Dangyuja (Citrus grandis Osbeck), a citrus cultivated in southern Korea, has been used in traditional
medicine for its anti-inflammatory effect. In this study, we investigated the anti-inflammatory potential
of extractof Citrus grandis Osbeck (ECGO). In in vitro assays, ECGO treatment of concanavalin A {10 pg/ml,
for 24 h) stimulated splenocytes showed significant reduction in CD44/CD62L" T cell population and 2
marked decrease in the production of inflammatory cytokines IL-2, IFN-y and IL-4. Interestingly, in vivo
assays of ECGO topical treatment {100 pg/20 pl/ear) significantly mitigated the TPA (4 pug/20 pul/ear)
induced edema induction and Myeloperoxidase activity. Anti-inflammatory potential of ECGO were
further evidenced through its potent decrease in expression of inducible nitric oxide, cyclooxygenase-2,
IL-1B and TNF-« and suppressed homing of CD3" Tcells and F4/80" macrophages to site of inflammation.
This study emphasizes the possibility of developing ECGO as an alternative natural topical agent to

combat inflammatory diseases.

& 2016 Elsevier Masson SAS. All rights reserved.
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INTROBUCTION
Red beet (Beta vulgaris L),  vegetable usually consumed in diverse forms in the Eastern and
Central European, has been reported to have various biological and pharmaeplogical effects, such
o dont s ant-flmtor proprie [1} pesu to gty radaion induces the
sensitive
e IR T fom
o it T i of 2 e A o Gt damage from raiaion

osure [2], Here, we evaluate the radio-pr elfects of

progenitor cells.

MATERIALS AND METHODS

€571L6 mico treated with or withaut red beet (10 mg/ig) were expased gamers 13y (7 Gy)
irradiation. 10 days after Irradiation, wice were: sacrificed and surveyed for survival and
Fadioprotection effect of red bet.

RESULTS

Red beet ot only stimulated eel prolferation which wss suppressed by radlation as shovn in

2
aualy, We also found that red beet trested mice showed

differentiation of hematopoietic stem colls (HSCs) inta burstforming unitserythroid (BFU-E)

compared o contrl mice along with Increasl producion of 113 hemtopoletic growih

promotin

Telcee of tociand bl s well s the o o e Hood peripherat blood

compared ta conirol

100

of Asian Association of Veterinary Anatomists,

2 npe-2o] ZFRAE Y
ATAFHE 5" congress of asian association of

Poceating of the 51 Comgressof Asion Associuian of Vetortnary Anacornists
Ball- INDGNESIA, Fabruary 12-18% 2015

Aqucous exaracts of red beot protectes sphsiocytes from DA darmages cused by gamma-rsy
imadaon

Figure 2.

:

Figure 3. The effect ofaqueots avtrct of red baet on depleon of bane marrow cels induced by 767
Fradlaion,

CONCLUSION
hese resas suggechat o boe b he pussbltyt preerse oo rarow ety amd
raclation in mice.
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+ 4323 10™ International Congress on Autoimmunityo| A 7523+

FRIDAY, APRILE

EPD24: IMMUNOMODULATION: BETTER THAN
IMMUNOSUPPRESSION
Chair: L. Ishikawa [Brazill

==
/ ( | IJ
: INTERNATIONAL CONGRESS 10:00 rﬁ?&;HMELTSELDT[Eg‘\USE?LASA SECOND LINE THERAPY IN
— ON AUTOIMMUNITY A Danza, D. Grana, V. Dominguez, A. Vargas, B. Adrians, M. Badi

[Uruguay)

10:00 - 10:30 Station 8
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APRIL 6-10, 2016, LEIPZIG, GERMANY 10:05 DANGYLLIA [CITRUS GRANDIS OSBECK] TOPICAL TREATMENT
~ ATTENUATES SKIN INFLAMMATION IN MOUSE EAR INDUCED WITH
1 12-0-TETRADECANOYLPHORBOL-13-ACETATE (TPAJ
KHLNM. Herath, 5.). Bing, 1. Cha, A Kim, W, Lse, 1.H. Um, E.1. Han,
G- Ahn, G.0. Kim, 1.0 Les, ¥ Jaa [Rapublic of Korea]
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10:10 IMMUNOMODULATORY EFFECT OF HYDROXYCHLOROQUINE IN BONE
MARROW-DERIVED DENDRITIC CELLS AND COLLAGEN-INDUCED
ARTHRITIS: PRELIMINARY RESULTS
L.L. |shikawa, L Oliveira, R_Morales, LA Mimurs, TF. Frags-Sika,

5 F. Zorzella-Pezavento, R Thoms, L. Verinaud, A Sartori [Brazill

10:16 CO4+CO25+ CELLS ARE ESSENTIAL IN THE INDUCTION AND
MAINTAINING OF IMMUNOLOGICAL TOLERANCE IN CHICKENS
INOCULATED WITH X ENOGENEIC ANTIGENS AT A LATE STAGE OF
EMBRYONIC DEVELOPMENT
Y. Xizaxue, L. Li [Chinal

- — b =
CONGRESS ORGANIZERS
E s =
Rue Francois-Versonmer 7,
CH-1207 Geneva, SWITZERLAND
Tel: 441 22 902 0agg
Fas: +41 225906 9140

Emiail: autoimmunity(@kenes.com
Website: autoimmunily.kenes.com
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Y. 2015. 05. 13 AIFFAAE Jeju Weeklyo] ‘Jeju seeks to lead blended tea
market’ o]t AFOE Muly A AV AE

The Jeju Weekly

Business  Jeinseeks to lead blended tea market

Bodesss suives e Fiarrens Phues baodcls sewminar o relesse batest ressarch

LHPdEQE>

Agncultural corporation Jeju Farm Plus (President and CEQ: Jang Seong-cheol) held 2 samunar at Joju

Grand Hotel on May 13 intredweing its ongoing ressarch into natural green tea and fruit blends

Starting 1 Adgist 2614, the résearch comes to an end 1n July 2006 and s supported by the Mimistry for
Food and Agriculiure, Forestry, Animal Hushandry Food, Agriculture, Farestry and Fisheries Technology

Evaluation and Planning.

Jeja Farm Flus is working alengeide Jeju National University Academic Cooperation Foundation an the
research. The project aims to add high value-added foods to the market to boost lecal Jaju producers.

Korea Tea Assoriation President Jeong Seung-lvo presented on the latest trends in the natural frait blend

tea market. Jeong stated that the market is becoming more differentiated and advanced globally.

These i a great wave of change sweeping the world tea market. and most noteworthy is the move

teward blended tea and new fragrances and beauty in the world tea market

Jeong then introduced some market characteristics of the world's greatest rea consumting nations. He
spoke on Japan's strength in bottled and canned teas, and its sucesss in competing with caffes, and
spake on China's ploneering of favored and blended toas. In North America he also sees great

spportunities ahead.

*A special tea market ks growing and there are going to be great changes that are fiercely competitive as

the téa era opens,”

With regards to Jeju, attention was drawn to the potential to synergize the tea and citrus industries

part wenlarhy with new arana preservation techmgues.

“As a center of citras Jeiu has great potential if we can effectively market Jeju brands. This new tea
market has potential for blended Jeju citrus teas especially by preserve the flavor, such as Hallabong,

with new drving technigues which would give barth to 4 unbque product®

19 5-15. ‘HAEAY 2WY I3 AR Y] L AW ARy B=
Z3 (The Jeju Weekly, 2015. 05. 13)
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