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Systems biology study on the bio-activity
of anti-inflammation and immune
stimulation of phytocompounds from
medicinal herbs

Ning-Sun Yang
Institute of BioAgricultural Sciences (IBS) > Academia Sinica

ABSTRACT

The possible correlations between the appropriate use of traditional
medicinal herbs and good human health care are the ultimate goal for
investigation of this study project. This aim is pursued by evaluating the
specific effect on human immune cells or systems as a response to
treatment with a variety of traditionally used herbal medicines or the
derived phytocompounds. In this study, we are employing the tools of
systems biology, immunobiology, and molecular biology to evaluate
specific immune modulatory effects of phytocompounds on the maturation
human dendritic cell (DCs) and T cell differentiation. We demonstrate that
phytocompound CP can reduce the expression of LPS-induced DC surface
makers and inhibit the secretion of IL-12 in test DCs. In addition, CP can
effectively maintain the immatured status of DCs with good endocytic
capacity. Furthermore, our studies on signaling pathways showed that CP
decreased significantly the nuclear translocation of NF-«xB in
LPS-stimulated, mature DCs. With the allogeneic mixed lymphocyte
reaction (MLR) assay, we observed that cytopiloyne treatment shifted the
DC-polarizing capacity from Thl to Th2. Together, our results strongly
suggest that CP can suppress the maturation of DCs and the differentiation
of T cells. This phytocompound may therefore be usefully employed as a
molecular modifier for immuno-modulatory activities, and for potential

clinical applications as an immuno-therapeutic agent.

Key words: anti-inflammation, phytocompound, systems biology

92



CREEE N2TH F3

2
LT E L AALE R Y o 3t E Y > BARE T/

¥ be% K (c omplementary and alternative medicine, CAM) s\ 5 fie o
Foe @ EREIGE I A R e ¥R AT AREFTH(1-2)0
LECE X sl g ii—“  pREhA 1 kB a8 5 (health food) ~
847 L & (dietary supplement) & # 5~ (drug) 0> A AF @ PR G {
FREApH - 2 FEBFaY FRERGDEFRLA A &
SR RS 2B Ep A (EREERY Y X EZ HF S A 5
R AR F R B %-W?ﬁ 1 (NIH) ~ & 52 # 5
FI2 R (FDA) M2 ep @ 08 % g%gymi TELNTER 2
FAAF 21Tk Pl > FDA 352000 & 8 7 10 p o4 T L8 20 4
% % ,(Guidance for Industry-Botanical Drug Products- Draft Guidance) -
RO X EIEAFSLEHEPER (37

d e KERRD S RES RS LAY FENG D

e ﬂ”{ﬁ]‘% B W EHNLIRRERILLZ - 0 A& 2000 £ 0 TRl
BT PR EAFEPFRT EFE PN AEF - ERBES
BB P EROEE (8> mEp G oAy B ded PR AL TR
P s BEARBEFTT Y LR R ?i—’i%l‘%%f“‘fﬁiﬁﬁfbi"tﬂ’%f
BHEFHEIRELFZ LS TR AREFN G E2FT PR &

;Lnt; Pg%mmg fu ‘%Jgf L EmE L e A Q\'IFL/‘mF—r i\%‘n o

A4 = ,agréewwi&—iﬂ&m'_@?A%ﬁ?éﬁyfz_ﬂg N
BHE AL R4 o PR TER ?igflﬁﬂfﬁtg_fﬁ———ﬁim@ g
wﬁyﬁ&ﬁﬂ“’?a%%ﬁ%f%ﬁpﬁ~eﬁm¢%*“”i
SR R R R R AR IOT L T R
R ARER S N o ek - BV KR R ERE U E R L

B R > B AT T R R R R RMARTR 2 AR
FHLA LR A bk YRR P
fLLwKﬁIL{_ik#i_ﬂmJi, gxo

R R 8 o SRR B S . CaE SR e
B RE AN E R AR ALY R E 2 FHETVAE A
%ﬁr¢gnmrx¢7ﬁbmAfémﬁél‘kﬂuﬁ&W%
W UER B MR E FREEL D h aY T ERFL
P2 RS R ESRTE RIS NREFE S 22 E
EL LT REFRERITREFTR o

93



¢ %E%%’ES‘F 5278 %3

YR F A XE B HHE AR X G T BAT
R PR BT Y > F g ﬁﬁﬂéﬁf SR A L - A G
BOARER R R~ AR R PR AROE )
m’;\ NP MUl ST NG L
SRR Y R4 agend X & zﬁﬁfugﬁf"’—% ’
fr,—’ﬁ"—z%%ﬁ”iéx 9 LES AR AML LA R Bl G B ey o
Lk wﬂ—ﬁﬁ\W?w%mﬁv%%:ﬁﬁﬂé%¥i%
A ﬁuJ,‘t B RLE ke gt AL EA R e~ H P e
Evgwmi ~ p AT % B ~TwefeffRAELE mPe2 %
T% > 1% ‘m”?la\,.um‘m”a?,;%f’%‘fri\x AR T 5 X
AR EI AP PORE R E pF R e gL A
TR e
ARpfme ol AMPMELE O R IR ALK %
I E* P AfRei d oo fz‘eﬁé‘é . M;—za EFARAgE A
'*KXB R J‘I%r‘ RN LER IR U R S UEED S RAP SA R St
A it R S (1mmature) Eﬂi}%‘j’ﬁ;&,ﬁm’??:’};\ B A K A
RS R B o A SRR AT I mir dos SN E R
R :I-%—)\ BB Mo & 2w 7] 0403 %% B (lysosome) @
g;zl  F-H KRS H W B AR e T LA PR Rl T
ERAPEMAF LR (MHC) #4h 5 M me i e » 82— #H& T
mPe T F o
A3 MHC 4- f jfkeha 3 ’*“}5”1}“”@ = MHC » =+
R % F o MHC 7 % - 3|82 % - Aa 8> od ffh Kk 7 o
FEHFR AR e P BB FUR 07 N R R o R R BB R R e a2
A LR Sk T e (lymphocyte) ehimPe & m A 3 0 FlRt LR £ IR
fed AR A % o F AR R KR T AAIIIR T B R I o
#’gqui }%E@‘)ﬁi?}ﬁ”’ﬁ‘ﬁg RLEL 0 Aol - "WE:] )?5—&7"'*"5'
XA 3 o dofe f S S In B se BE L e0%y 5 B (LPS)~DNA £ RNA
o v L iEr rslde g 4 im ek (4o IL-1B & TNF-a)o =
T off = fmee b SRR AR 0 ve 45 2 dd T £ % M A 5 (Ligand) ) 314
A RER K e i 0 R (mature) FEE M A S RUETR K nfe ¢ BT
Fiir KA AR T R BB B o Bl R R
2_t6 » BFR N e ﬁ FH O TP G PR S MHC A F RIS AR
s R e T % o R R v P L § - AT 12
e 14 F | (co-stimulatory molecular ) » ¢ 24 #F R ) mre &2 T ‘w oz

¥
Yok

XN

F] gL 2N T g e 2

= A

T~
TN

LA

(‘f‘

- \,\

~

| ;‘M ()

\\

94



v %%Tﬁﬁﬁ 5278 ®3p

2O APHEOIME S o WA T wie - L3R 2R ’,T*tag L
# Bz d Wi B - PER R FEMERILR DR S e R 2T
‘fém’?é(cytotoxicT)”’\ BH A T A G F R kA «%ﬂ_ F % o
A Bl (adaptive) L& F B Y e R RPN 2 5 IR

R RERARRIR G B MR AR e e X T e s g pd RS
T sz (NKcell) » 2 Bl ficd g % ehdmbe o Kb X RFR K dm 2 3
Fienmie B e Tefime > HFET LN EKE > ¥ e
RN G ool A KR R DR B o DA R RS e
FRE SN BE o 0T B BRI e 7 e B S (Ao A i
IL-10 & IL-12 %) » 22 % PRif e T e fli 911 o fim % ek
(cytokine) o @ Friy#lif B L K Pz i £ 3 2 4] o % - 3wk
FRGC LB E wie o Hi e B H B /ﬁv*/@.—’«bm“ wre % = A
dmfe g o RPN A2 MY UEHF 2 S BHAHP
B o he BRI e 55 enim e ek FAAT R $ wﬁ ﬁuf 4 !ij}u'p" o
g€ 14 Gldcd 2 p LR A Iﬁs (aut01mmune diseases) ° % % & 5t
7 E - GEFE S API MBaER A HY & g FALIMZE SR hl_gug;r;
2R R RE ke b kLB E A A mre _%fﬁ,fém’?é’ s Begimie s p oAk
BLme Bl T e frlf R R EL L2 LT 08 > N2
e s Em e Gk frAR L B e e (B T X R R A 0 X
i g #ﬂm@ 22 pgpMHeoeESapInaiFglt R aEE .

AR A 2 AR K mie chife kg 0 Rk e chd £ 4 A& LR
- ﬂ;’i;,i’;?.« Kk p F . (myeloid) B¢ hA Spimbe o @ gt 2t ik
i ¢ 0 H ez (monocyte) MRS T A AR e 0l & A SR
zod Hilwie o i SR R B4R g & Lwe i3 KB o R
W e R AT LR Y A AL ¢ hE P iEmre (PBMC) 7
# & #2123k (immuno-magnetic beads) ' BEE=: 74 4 317 3] CD14+H
o ime b be A 55 GM-CSF & IL-4 32 % 6~7 P A 2 & & BB2 5 moe o
mA T E e By b FREET P 5 RHE B R R e
R B m e (4 CD34+iz/m™ ) o d H w2 4 £ ot Rk fmie > -
BInsfrlp Ry Rk mfe e A2 2 g &~ F 1R35(CD
marker) 14 b FR{HRIT o A 2 & I A S RAFR R w e | CE
- |z * %3 LPS & TNF-a & IL—IB‘%’Kg Big A = RAR P mie 2 -
R AR TR e o

A BHEEAD L AT R P T BT
e S L LT L R NCE R

95

N

A



¢ %E%%’ES‘F 5278 %3

dm¥e e ot Glen T e X P32 & (co-culture) s KB E X 5 B
,;*}1‘7}%‘]‘7\# wrE 74y R o AP T ) RN e R A R R
Lo AR NEHES Z RS EER R e T 2 AR A
?ﬂok%ﬂw BIRE AR @E N P F B S g
T KRR A > U E AR X PR E PP a2 (s T T dm
Ry A 0 P NI HR R AR G XD #E#ﬂfﬁ’»,fn;gj;jmﬁifgﬁ °
B RAY Ay - FEALAED S D FF o ;j‘ﬁ,{%m’?é';‘;%i‘% )
(FF1g) a2 pedp i ek 7535 5 L3 L2
4+ (6)> ‘W”?&I‘?* SR LiEH ’&% )]51‘ £z i’(\?l"'r/}:ﬁ‘ffﬁii'/r":}%"
o ARE KR m R BER m‘,%%fﬂiﬁ AT LEF R
wOREFE LA F\—"/)‘%r'% 5 B ki > GM-CSF ~ TNF-a ~ IL-12 %
IL-1B iz AR EFLF B M - BEHFET (1]
Granulocyte-macrophage-colony stimulatory factor (GM-CSF) ¥ #
PARR hE B Pl F P RIEHE $E Y pE ey B (9, 10)
GM-CSF iR s A € & mv g L F penimie e > tam B L+ f
F v )E (11) 2 e s+ (12) 5 [2]) Tumor necrosis facter-o
(TNF o) fm%E R v PR A 38 A L ‘z"’“’ {3k 2 H4no nTﬁTi‘a
58 dmPe S o r R :,\%m)};;}%r@ﬂ" (13); #2m TNF-a A% if § &
B4Ry ¥ AR ﬂﬁfa ~ B &~ SARS % F‘Iﬂ_.)iifﬁ 7. & & Bk (14)
[3] Interleukin-12 (IL 12) AP LML F B E B ’*—*‘ ¥ e
Vel f AR and £ (15)5[4)IL-1p 2.4 IFN off ”Lr&l’ﬁ'a _
R [@m;-@.ém’?e;ﬁi—% (16)° v 7 7 a"‘@:}ﬁai ge 3o TR LR m
) S BCY ek BUNIIN- o R W o SN ‘ﬁéi“a’?}é é’uf 4 i
PV URAE - ERETREG NS E o kil ik A B v
2R ZE EM/Faw 22> % RT-PCR~ELISA % Flow cytometry
3 kRpleeEE i RE  RGESZFRY AP EK 2
PER A L] o P e G 3F S lwE i F chfxd + 4o GM-CSF -~
TNF-o~IL-12 # IL-1B %337 7 % *ff % (luciferase) s H ik 1ok
f% % (alkaline phosphatase) 2 §J?f EAFSFTH Y T gL
(transfection ) # %_fL F]gg 78 * ;% (transgenic) ¥ » ¥ & chlm % p &
F AR o (T4 invitro 2 invivo fm rE ads F Bk R 2 E o
Kf LR o SR ww’k@ %fm’z‘ X ‘ﬂbi“a‘ifv& % B
4 e 0h s pl % NF-xB #4-%]3F 51 0 B -7 T2
GE o RAR kR ’NF-KB - rs%%'rimﬁ&vﬂﬂ“ 3R ai%
MAF N T MAs v vhwEadyE8aied (17); 2

96



v %%Tﬁﬁﬁ 5278 ®3p

BF BTl o o RAENEr B A fngif 2 L b g i & L
G o ¥ T E NFB ehi > B % ¢ 4o NFxB s {5
Bt AR % M gL (18)5 &M MEs Xy > 7 I NF-«B ffhin 4

%ﬁ%ﬁnﬁﬁkﬁ%ﬁ%(mD)5%ﬁ”xF@ﬁ?9ﬁwﬁ?#ﬁ
NF-«xB ﬁ?ﬁ"ﬂﬁ* JeAk (19) 0 @ & i i NF«B #4571+ 7 a”"%'l%’* 5 A7
iR FHFEF LR S ﬁ kLR o SRNLE- & 5 IS I A
2 %48 NF-kB 73 LA £ 452 @ iRl (20) 3 i R
Q%ﬂ’éﬁﬂﬁﬁ@%é%J’JJ%NRdﬁ%éimMm,%ﬁﬁ%ﬁ
Fr&E g1 B ’éﬁﬁiﬁ' | NF-xB /Z7 (T3 &¥? ¥ ZF T Hg L an

Roapg Lk ? #aehE &7 (7732 0
i#%zmﬁzu$$m@i&§\@%§~944%§£3&
APE 2 BE 22 - RV ERTTGY T ERFULF B2 H B ALE
A2 T Lo U At K e ek 2 TS A Tk 3 iR s 5
BADwE N Z ERLF RSN > TS G e 5P
Bttty o Hwe kg E TS A TR S i i i drg] e o
A ER AL F RS R IIT ¢ EEREPEFY
0 S }EE/E T # < ¢ 35 J. Biol. Chem. ~ Carcinogenesis ~ J. Gen.
Mol. Biol. % # # Conference Papers (21-23 ) gt 3+ ¢ » i -8
e irrg’ﬁf@m’?e Bk & 4TS A FlEedF (promoter) A B[N A F E
e F I 3 ¥ k2 Z (luciferase)~ % ¥ % F-v (green fluorescent protein)
B A ik ﬁ@k?&ﬁﬁé% (alkaline phosphatase) AR EA TP o
Wfe ipkt"E e & " (recombinant) e AR & 4 2 3R D] e e 48
PR ATFRE ﬁgﬁ»%%iﬁm%,ﬁuﬁééu@ﬁ\g%
BART E N BRI TE’«’P”+E"3P’ e it deiE o~ R ’%%“E’ T R
mERE AR SAR B f‘*‘ g mF R R NPT BRI E TR
18 o BB ,,y}fér}gﬁv+ A &gk o M E 2 in vitro 2 in vivo &h
-l R ;ﬁr} i tmre &k (flow cytometry) % ELISA = ;% 4
8 Aot Rk e N e ek 2 0 URERRA P AT 2 B E
L, BR-r 3 7%’ T i Y X B LS e e LR
ZoFag o B AR e g R - B A chig % g;—r g TR TS AL
—,El‘%ﬁ?f?ﬁﬂ(?‘iﬁﬁ%\%%%iﬁ)’_"Vﬁ = RN aRLE o
Yo b F R o AR — k54 o %‘fm—% ERRIVAR SR
HH 5B ? BLEAGE H R L& 2 ‘a‘ﬁ*%%“&\’;%ﬁﬁ
A - glAT Rl Hre R -

|~

97



PREEEL F27TH %3P

g

-~ EFRET 2 A 0T o AFIRE 2 R EFEAT
i RER
Mo bW E A e e R fo b + Y802 lipofectin & A
(mVltrogen) AT R e :La—i\ 822 lipofectin 2 &[R & {5 &2
B ’-‘E%Fﬁi«;% [ RERS o deor FORYP T EE S o 1Y
luminescence assay kit (Promega) WRIE kAR E LR R AT
WA e g fehF Lwie ) HR B TR
BEiTERY R P2 L RFRATEng -

Z S BRRmEENME LEB S ER
LATR K wmie 2 T wie chh 32 %
Al % f s B3k wre (PMBC) % it Fojies p zﬁﬁ%ﬁ?g—*ﬁﬁ’»
B A% fd ke & 3Rk B % 0 2 Ficol-Paque i3 7% 4 &t 11 PBMC »
B & (B SRR SR AR 0 S T
ORBAPRAL L ) i A1
. zmne,;f% GM-CSF # IL-4 ¢ 832 % ¥ 7 fm% 6-7 % > 7

@k SRR e o £ A ® e LPS AT 13 % > 7 1 RLE 4
SRR @ ES R SRR e o H S R iEARY T e M fE it
PTG E R R w0 R o
2.40% ji N e RB| IR R A w2 LR B

FI* FF ¥ kL& (40 @ fluorescein isothiocyanate (FITC) %
phycoerythrin(PE) ) 2 # = % 7 ¢ # #%3c (CD marker ) » 4 F%4c %
&2 DC 2. CDla ~CD14~CD32~CD80~ CD83~CDB86 2 HLA-DR
Eie o ¥ :P'J 'LK?' o e gk i (dew 1R 10 26 A
% 12%) kX H g2 il AR & o
3. A &iﬁa‘ﬁﬂ%‘we PR AR

o i BT A S BB R K e 12 ) pF o £ 22 LPS (1ng/ml)
E % 24 ] FF{E > 4ex 100ug/ml FITC-labeled dextran i® % 3=
oo 37CTEE 051 %2 15 | 2 uinitee ik (flow
cytometry ) B T_HFR K e chp wEIT R E o

Z R EWHT w3 % & i MLR (mixed lymphocyte reaction)
AR EMT mEE AR BT o A1 SRRk e k)

98



v %%iﬁﬁ 5278 ®3p

g T mre o (05— 487 M LA F BERES - 1% X ray
(30Gry) + #» &2 X ¢ X EJ2Ech DC &4 3R E » 3 & eh
T inf iR G5 % 0 58 4 2B K 0 4 1 pCilwell o
*H-thymidine » - ~ | ¥ {3 » Jc & % > ¥ 78] 8 *H-thymidine @ -
TR X EZIPPHARE R i E T wie 58 -

z -~ ELISA 4 #%
A2 LA A B R 2 b PR - R A i k0
B R R 1o & 12 238 o {5 2 > 96 HF T 4 » mve
AR > U FBSHE A& 0 be r - M 0 - PR Rl A
(2nd Ab-Enz) {4 & ¢ > 2 ELISA 3 B W Rl 2 & T amx kg o

I ~T Pz & i F JEPIFE
T m? o it F JplE &% " & %" % F & (mixed
lymphocyte reaction » MLR) » £ IF 32 & B R fm?e 2 4 B4 F T fw
Pz o % fg ¥ kL& (4o ! fluorescein isothiocyanate (FITC) %
phycoerythrin(PE) )2 & % 4 it {& T fw% m% PN ‘m?e g% (4o INF-y,
IL-4) > & 4]%* ji:8 oz ik (flow cytometry ) K ip| 2 fZg e 24 H T fm
LESCHRES NICHEES *o R sE AR, ot L RN P ﬁ”ﬂrp‘E’v—*‘ T o @ Thl/Th2

ekt ] o

= ~ & 2 #&F 41 (Western blotting)
¥+t NF-xB 9% & 4 (nuclear translocation)2 MAPKs g4 fid
L2 3®ig > 3\ %ﬁ"s} & = #& & & $7(Western Blotting) k = = o | #*
hypotonic buffer (buffer A) X B~g+% } fmre 2 fmre 3= > 1Y
nuclear extraction buffer (buffer C) F B+ p v - 12 SDS-PAGE
f247 ¥ @ &° T PVDF % » ¥ 12 anti-kinase Ab 4c 12 18 jp] o

a Bz
- A#E A€ ] (NOD mouse) # 4~ #5¢

APERS - ABRBEE > B AR W o Fob ek
Bl GM-CSF & IL4 £ % 89 % & » I * & & ‘;;; H Ik
(immuno-magnetic beads)4 317 3| ¥ BAFR KR mre o #P &N
[RELYFLR R - LA A ’%ﬁﬁ A BT E S R R e
EEERMPN R JI WL, 22 8B e R A TR Y

‘r
»m s
Ak
?ﬁ‘v

99



¢ %E%%’ES‘F 5278 %3

AP CSTBL/6) Sf2 & Bl fie & 3 FI w el (9050
hifs B-16 24 Hmrez SN2 18 A PEEE L aE oy
A SRR VE O ERMP > TRE L FRHS )R EE T
FRE PEFLRIEFMA B i 2 3% IPF i D

LA E T o

v 25

hERVE E 04 2R TP X E g B AN EED
}ﬁﬁﬁﬁpiJﬁi’Z#§%é~$ﬂﬁ&§~m%§ﬁgéi
PEIFALE I Hit gt e ek 2 e TS A Tl
FeE R AT 2 R B wee T wmie (DC-TC) FFen 3 F Ji
ELBEHRAFIFETS VLS AR FAPEE e & 9
ERY AR HFTLEZ P Ee HPkiwe (PMBC) & iv Fojis o
2 Ficol-Paque ;3 /% 4 &3t PBMC - £ 11§ % — M H fR 88 > fie & B3R
EHEHRDE e T wmre > 8- )% ¢h b X Smve i3
GM-CSF 22 [L-4 th= X2 %2 E P mz 6-7 % > 7 B3 A & AR P w
oo B A b LIPS AR 1-3 % > VM IRAE A S B R mie g g L &
ReoffRime c B ZEMRY 4 r B2 5t F o PR EHLE W
g el B o AN L w47 4 % % BF T shikonin ¥ emodin £ 7 02 i § Ok
RESEASRER K@ 12/ PF> A IPSEFER 24 [T 4
vz g T oG o ARG e e R e
CD40,CD80,CD83,CD86 2 HLA-DR 4 I » & ¥ ¥ ¥ M HEFR %k e
FILPS fljfrm o d IL-12 2. 4 & > B o7 ip a3 v 2 48 {4 ¥ #r 4] LPS

TR Rk dmfe = Raidtd o GFRR wie a0 T % 5 aip] 3R
> shikonin ¥ emodin E_F A 3F 4 4o WL IT O B F]ptog )
shikonin ¥7 emodin ¥ 4p % 428 AF AR P wmfe R = PR 8 o AR & %
= W% 32 & & ik MLR (mixed lymphocyte reaction)i®|:# + » ¥ 51 emodin
T 33 FILPS a2 iS22 2 R F R mie #rilf Thwie W 4 F o A £
AL > % N e 2 it Rk e R EMBRET SRRRE B it
o BEET o AP AT AEESEY CP L2 ARD EFEE

100



v %%iﬁﬁ 5278 ®3p

4p % shikonin £7 emodin > {8 i % CP # 14 { 3 »xenfe] LPS {1 okt

R dmie S RoeniE it h s Ay Y s e sr AR BT T R

o e - AR OR £ B (NOD mouse) # 4 it @ - fgit 4 CP 7

g B A T e e (Thl) s 0 2L FISED & 3 o o

’ﬁf‘ 2 (24) Fpt o A ERAPELE P CP 2 A7 MM TR -
ok IR R AR EEE

BER A e S B & RBE

AR Atz it AR R e 2 (g 1T RRS > NPT
BER e X BRI £ PR o 5V CP 12 1uM 3 40uM kB &7
LPS (100ng/ml) % 3% 2 A = RAFR K me 24 | PFis > 28w
F A L& F kLA (4 o fluorescein isothiocyanate (FITC) %
phycoerythrin(PE) ) 2 # %_% 58 & & #3c (CD marker ) > £ 1275 3% o b2
% (flow cytometry )ip| T3 ;% e & 3 4&35( CD40,CD80,CD83,CD86
2 HLADR) thi ittt o SR A m it CP & 40uM LR < » 7 1
3 e F] LPS #7 ] gc & = 332 CD40 ~ CD8O0 ~ CD83 %
CDBO6(RI - ) » Hprdl = 3 ikze & MALR & &2 N 24 M 4 E Fr 4] F
lo,25-Dihydroxyvitamin Ds ( f#§ # VitD; )t InM #r41] & A2 R 40§ ©
b2tk i CP & 40UM kR T 0 R K & BB e 24 )
PFis » BRERITZ A RER Rmweipt » 25443 CP
¥ e = 33z CD40~CD80~CD83~CD86 2 HLADR s# JLiE 1 -
PSSP CP VAp g AR A = RAR M wie i 3 o
AR KM R R E BT "? IV RS S S B }?e,;r,%
e s - £ RFRaE - HRNK wE g %ﬁd £ s+
(costimulator factors) (4~ » CD80 ~ CD86 ~ CD40) KB e T mre ek s
MRk me A b s kit Twe 4B m% 2o hd % 12
(L-12)4k 35 B % - 3 T #esiore (Thl) £ u% 258 X3 %>
A2 £ B megcE o

fie 2122 R~ ¥

AOEGREC SRR A0 & 12 AR A
ek #4217 (ELISA) Ffd #iR 2 4t B & — 125 e RlE o & i
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B g2 LPS (100ng/ml) & f32 & A X 3BT R )k mve 24 )PS0 2 B fm
R RR ;ﬁc} IL-12p70 % — @@ 4e 2 Bipl 47 - % B a4
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5 10% o H 44 R >tk B = ik 3 1 (Dose-dependent) ©

A% BAFR R e poT TR BRI

AN HBR P e B G PSR SR 4 0 Bt R B
m_z\m MHC b R :Lmn AR T ey o BHR K mie Ak
*HIFER L 3 B o) K% (endocytic capacity) E4E 0 ST F HTR K
,mﬁels\.gijﬁgﬂ » O IR BB 2 o Fpt 0 AT AR K me
PR R RAR K e hp T EE - B R
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& (flow cytometry ) B THF R S fe chp v (7% JE 1 o 55 5% B o1 NE8
% PER B £ o B i N EHUR 15 B4 REZ H boo g AT LPS
ik S AR iz gp it et CP 7 3 S f 3F cnp i TE ()
= ) fE it 4 CP 2 40uM 8% JE & ™, 3 40 %) 50% > 12 gt 5 dije it
P CP7F s M AEHR w2 A 2R BE o

H% L% g3 2 A v 312 mRNAZ R Rl

AR e p P/m,pqu\:g%i BEEAE L ‘fsm'ié';‘;%é:% e
I F-MHs 8 &F o eV ;‘gé KRER “o 35 S S A R
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DC) ~ B im# 40 T % % 4.9 mie {18 A 10~ 3 BAois v £ 358 -
Bv BT R e o 3 W e e % (proinflammatory cytokine )
g E o B e dr o LPS ¥ okt Rk e m o X w e rF TNF-
a IL-8°IL-6 32 IL-1B8en& M o pt F&%*® » it CP 12 1luM I
50uM JE B 22 LPS (100ng/ml) £ 32 % A SRR K m%e 6 ] FFiS -
% B~ RNA T 4 #* RT-PCR K p| TR 4 fmbe & LE o 24 g~ A
BB o 81 4 CP 7 % MRk mee FILPS flicA 4 2 TNF-a -
IL-6 3 IL-18 04 & o @ A IL-8 21+ » 45 4 CP B & Frd| ik
% (Bm)e tefiv % IL-12 ch& L} » pwe & LPS ¥ {lichi 6 %
IL-12 % ¥ & IL-12 p40 14 o 24 19 5 % &7 o 48 (4 4+ CP 7 »Pﬁ:JIL 12
p4A0mRNA £ | ¥ & v % B R & R &k 3 & PP 2%
(Dose-dependent) (BT ) ¢t — 2% 2 L5 [L-12 p70 23L& (B = )
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AAERY 5 RTEFENER R mE? X BELLEAG2 LT TR
#] o g F > fF 4 47 (Western Blotting) > 72 > 7 L83+ NF-«xB
WL BERIT o AP F %Y it CP g § ER AT A SRR
Hmre 45 b FPBLPS 2R 15242 30 248 > B fmbe
Bt Bl % NF-kB p65 12445 08 1 35 28 0 e b S % BT 0 2
LPS H jHrg24pit » f5 it $ CP &2 LPS % F id® im® * > NF-xB p65
PrAg i AR Bl (B2 ) 0 BEom 1 4 CP ¥ #r4] LPS 12
NF-kB p65 % =4 B4 o

#etf Thmie & 1 F iRl G#

B MRk e A E T AR gt o e % T in% i d
AR fET > T A MR- A T et (Thl) 2 % - 3
THermre (Th2) T Fa AN w2 r REMRLEF R - 5
TOfEY BB AR I B R K e (dendritic cell, DC) 2. E it o T fw
e it 2o R e AP I R & T 3 K B (mixed lymphocyte
reaction » MLR) ¥ 41 * jii 5 'm¥% i (flow cytometry ) * iR| Zj#df 24 %
T im#s fme ] e ek chdk T, (4o IFN-y, IL-4) 127 jgfes % T
w¥e @ Th1/Th2 &0t e et % @ > 481 $ CP r2 40uM ik A £ LPS
(IOOng/ml) o s & A= BAER K wmie 24 ] {5 > 1 PBS jixis o
BB Taeiprd 52 o« NPy 2% T 022 LPS ¥ jhaat ip
oo R AR e it CP 2 LPS 2 AJZ T o T H - A T #
B P (Thl) e ittt Gl ity CP H BT & A id® 2 #F%R
A dmiz gyt o AR F gl % - 3] T 2t dwmte (Thl) ek it b Bl ff5F
BB 5 Tt me (Th2) s 4 (8- ) e

AR R me Y WEL RS2 LG W adE L o P e
TNF-kB e it AR Rl R P F-22F¥ £ &8 d d o p
m s, @ Ard A F e e Ry 5 BE (lipopolysaccharide 0 #
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Al P bR ke 2R EE L BEFTT B e AR R
‘W ¥4 e A+ (co-stimulatory molecular ) (CD40 » CD80,CD83 %
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E'J NF-«xB #4553 e 47 5 @ d 0 ari@ g% » ja it F CP 7 Frdlht
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309 AL ”?b%f'% A E - BERBOAG LS o 2 IE

BFETFE %Pﬁz,%r'%m’“t’oTNF-a’ILS IL-6 2 IL-1 5
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(TNF-a) RSEED “o S UP 29\ Lk - gL SR e 5 P - B = B i I
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ip AT 77 dp 3 TNF-a e & 2 7 7R - £ & F] % °IL-8 71§
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2o IL-6 §- Bl imeE o B b 45T AR BE S BEAD
FUF BB e TR 2 E o AP BRS04 CP ¥ 4p
FIBF R e F] LPS tljgc4 4 22 TNF-o ~IL-6 2 IL-1 B eh& RE o
P BETREARES CP P Ewmie i R AR TilE R
T AR R L - A A ARy

AR e g d Tk fljca + ) (co-stimulatory molecules) - %
e ek R E R E T e H R T w7 A
Lz X BH A o TR #{@ F V33 i K F LPS 2 ke
ForAsHRAmE DL LR f@ R L M T Mm% F & MLR
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Figure 1. Expression of surface markers on DCs that were co-incubated
LPS for 24h in the presence with 1-40uM cytopiloyne,

5
0

‘e I I

followed by analysis for expression of various surface
markers. The expression levels are expressed as MFI,
determined by flow cytometry, and the data shown as mean

for two experiments + SD
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Figure 2. CP impairs the secretion of IL-12 p70 in DCs post-treated
with LPS for maturation. Immatured DC were co-treated
cytopiloyne and LPS (100ng/ml) for 24hr. Culture
supernatants were collected and kept frozen until using. IL-12
p70 in supernatants were determined using standard sandwich
ELISA.
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Effects of CP on endocytosis of FITC-labeled dextran.
Immatured DC were co-incubated with cytopiloyne and LPS
for 24h. DCs were incubated with 100 2 g/ml FITC-labeled
dextran for 1 h at 37°C. Uptake of the same concentration of
FITC-labeled dextran at 4°C were used as a negative control,

and cells analyzed by a flow cytometry.
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Figure 4. CP inhibits the LPS-induced mRNA expression of TNF a in
DCs, IL-1 B and IL-6 but not that of IL-8. Immatured DC
were co-treated cytopyoliene and LPS (100ng/ml) for 6hr.
Cell were collected and total RNA were extracted. TNF a,

IL-1 B, IL-6, and IL-8 expression level were determined by
using RT-PCR assay.
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Figure 5. CP inhibits LPS-induced mRNA expression of IL-12 p40 in
DCs. Immatured DC were co-treated cytopyoliene and LPS
(100ng/ml) for 6hr. Cell were collected and total RNA were
extracted. IL-12 p40 expression level were determined by
using RT-PCR assay.
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Figure 6. Effects of CP on NF-kB translocation in LPS-stimulated
mature DCs. Immatured DC were pre-incubated with
cytopiloyne for 45min, then stimulated with LPS (100ng/ml)
for 30min. Nuclear extract were prepared and the nuclear

translocated NF-kB p65 was measured by Western blot using

and anti-p65 Ab. A quantitative and analysis of the western

blot signal was used by image analysis and GenDoc
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Figure 7. DCs treated with CP display impaired ability to induce Thl

responses in vitro. Immatured DCs were co-treated
cytopyoliene and LPS for 24hrs. Test DCs were washed, and
then co-cultured with T cells for 8 days. T cell polarization
was determined by analyzing the levels of intracellular IFN-
v and IL-4 accumulation via flow cytometry analysis.
During the last 2 h of stimulation, test cells were
re-stimulation with PMA and ionomycin in the presence of
brefeldin A.
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