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A N1 X A O VR e I I A Y S e i Ea
L35 10457 FEAFUA - A A g2 PMN 2 MNC ¥ & 4 57 i 95%
85%11 + o 3 FLROS 2 F % » * ¥ L 4% ¥ 3] (fMLP-induced )
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B 5~ AR S FifEF F =z 2 LiEr > v A 50 ng/ml
TR F 4 (50-80%) PMN 2 Bf %Ak -*15 % k¥ 4~ + Mac-1 4 3R - 4 Fura2
2 Fura3 A 35 10 B8 > ime gTagF Mz B8 B % 13 - Ko FL &
% % 3% ¢ > ¥ Furad &% é?pﬁ 2:’;5 fﬂtbfi\#g Fura3 2. 2% A P i i
ﬁ;?«‘? 3&75#%4 Jn P 4T HE S F\ LS R AR ERT Gl L gy MLP
FE 2 e AT N o BT R E kA w F LEEES
e

#éié HEEpd A (ROS)~ mie B i BALE S FLF A F (Mac-1) £ 3E -
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H A ST AU “%*% HIE S AR - B EGHARE 10 4

-

w

B gie - g P Tk E#ﬁ FEF R A CRFLF T E R AR
/g ‘g Itl ﬁ

-76 -



PFEEF S249 ¥ 1P

Number:CCMP93-RD-005

Evaluation and Mechanism(s) Studies of the
Principlesor Extracts|solated from
Traditional Chinese Medicinefor the
Anti-inflammatory and | mmuno-modulating
Potential by Specific and High Performance
Cdlular and Animal Mode

Yuh-Chiang Shen

National Research Institute of Chinese Medicine

ABSTRACT

In the present project we set up series of in vitro specific and high-
performance functional assays by human leukocyte as acute inflammatory cellular
models for the elucidation of anti-inflammatory drugs from natural products and
traditional Chinese medicine (TCM ) . These models include reactive oxygen
species (ROS ) production, firm adhesion, adhesion molecule (e.g., Mac-1)
up-expression, and intracellular calcium mobilization. All of which were
important inflammatory responses by human leukocytes. Based on these models,
we could either screen/select potential herb or components easily, or study the
mechanisms of action in mediating the anti-inflammatory effect by the TCM or
natural products. First of all, we have successfully purified human neutrophils

(PMN ) and mononuclear cells (MNC ) from peripheral whole blood with purity
more than 95% and 85%, respectively. Six TCM remedies, either single or
multiple component(s), with heat-clearing and damp-drying ( %% /& ) activity
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were selected including Radix Scutellariae (% % ) , Rhizoma Coptidis (% i# ) ,
Cortex Phellodendri ( % 4p ) , Pu-chi-siou-du-in ( 3 /)’ # 4 ) , Hung-lian-
gia-du-tan( % & f34 ;# ), and Long-dan-shae-gan-tan( 35 *%/55+% ). Two herbal
drugs with anti-virus activity —Radix Isatidis (4 & 12 ) and Lonicerae Flos ( £
41%%) , and two TCM remedies for nourishing Yin and falling fire (/&£ )

—Yu-nue-gen ( * % f] ) and Zu-po-di-huang-wan (44 % 1 ) were also
included as reference drugs. For the anti-ROS activity, Radix Scutellariae( § % ),
Pu-chi-siou-du-in ( ¥ #j’ # 4t ) , and Hung-lian-gia-du-tan (§ if f#3 /F ) were
all effective in the inhibition of fMLP (receptor-mediated ) - and PMA (PKC-
activated ) -induced ROS production both in PMN and MNC with 50% inhibition
concentration (ICsy) around 5-10 ug/ml. Baicalein, a known active standard from
Radix Scutellariae as a positive control, also significantly prevents fMLP- and
PMA-induced ROS production by PMN and MNC with ICsy around 7-11 pg/ml.
Since Radix Scutellariae( § %), Pu-chi-siou-du-in( % #}" % 4 ), and Hung-lian-
gia-du-tan (§ & f#4 ;# ) all contain baicalein, it is possible that baicalein plays a
dominant role in the inhibition of ROS production by human leukocytes. Actually,
we have previously reported that baicalein could interfere leukocyte activity
through a G-protein dependent calcium influx pathway. The remedies for
nourishing Yin and falling fire-Yu-nue-gen( - 7} ) and Zu-po-di-huang-wan ( v
{p¥ % 1 ) -were relative less effective than the above mentioned heat- clearing
and damp-drying drugs with ICsy more than 20 pg/ml. Notably, the anti- virus
drug-Radix Isatidis (4= £12 ) , but not Lonicerae Flos ( £ 427~ ) , could enhance
the ROS production by MNC illustrating that the immuno-enhancing activity of
Radix lsatidis may correlate with its ROS promoting activity by MNC.
Furthermore, anti-firm adhesion and anti-Mac-1 up-expression studies also reveals
that Radix Scutellariae( % %), Pu-chi-siou-du-in ( & 7}’ % 4% ), and Hung-lian-
gia-du-tan (§F & f24 F ) all exhibit promising effect in these two models at 50
png/ml examined. For intracellular calcium signaling, we did not find good
correlation of the anti-inflammatory effect by these effective drugs in fMLP-
induced intracellular calcium mobilization model, either estimated by Fura2- or by
Fura3-loaded PMN. In conclusion, we have successfully set up series of specific
inflammatory models for the evaluation of TCM remedies and herbal or natural
drugs. Based on these models, especially the ROS production detected by a
chemi-luminescence-enhanced method, we could properly predict the anti-
inflammatory potential of TCM remedies. The anti-inflammatory activity of the
heat-clearing and damp- drying (i #4%% /& ) drugs could be explained by their
active component-baicalein, which has been reported to be an effective anti-
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inflammatory drug in our previous study. We also find 10 more new fractions/
components from Antrodia camphorata( 2 4>~ ) and Parsonsia laevigata( 5 % )
by these methods.

Keywords : neutrophil, mononuclear cell, inflammation, reactive oxygen species
(ROS) , baicalein
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v ? % (traditional Chinese medicine; TCM) % % R4 5 ARFF 2 F
Ao A G REIRF R Ea o (&L RREEEER PSP FE
AT—:"{L-&\Q- ’;;“:,&4 F.x#ud%&zmypxﬁ_i&:,;% ;}uﬁ,\#ig TSR 2
- EATE Y IR }iiﬁ"ﬁiig FEA o AL E L 5 E 2 ok b A
LALLAGRE ] SRR AR M A R R B AT e
AFTERPL GG S ELRE VAT AA X AAMBEAEFTS
%%%i%i’ﬁﬁﬁﬁﬁwﬁﬁﬁﬁ?*’évwéﬂ~’€ﬂ%?a4

RPp2 Py LERBERE TRERX - AP EEFAT 2P X B 35

- N FEERE CERBELFE T G RERE S AR RS T
3 A & A s ST

I I B el U 1o S E A A

CHUBEA R AR S FER -

s AT B R REFAFRE 283 (Antrodia. camphorata) ~ § 3%
( Ecdysanthera utilitis) %

Ji

Iy

s E U Y #2 S 4rd 2 i ! 4e baicalein (F %)~ quercetin ~ taxifolin
tetrandrine (f# ¢ ) ~ sinomenin ( § & % ) ~ andrographolide ( % = i)
apocynin (# § it ) E {4 #mi /o A A RS

d 3T W AR fkdp 2 (Middleton et al., 2000) % p =% fR4r 2 3% § 4 6
PRI HAEZF L v ?7;;];3 SR REE G R IAR TR o AT %RE

34 3+ #4] (molecular mechanisms) e & A 23 A 56 & w22 LB &
5 g% 3@@”#‘ FEOCBRFIAREY S A B2 o p R AR A A
R it B (L) LA A R B HLELA DL ),%/ﬁi#’t EFRIF 2 ip
R 22 AT e o BRI RIS ('specific response as a marker) 2_4p i ‘w
RRHREI TSRV I KRR EFAY F"’}‘7 R X R o 3T
Nature [}% IR %#ﬁ 4% % (inflammation ) ¥2 3¢ % 5 R ( cancer )
(Coussens & Werb, 2002 ) ~ &5 #% &3 ;& I % (atherosclerosis ) (Libby, 2002 ) -
P R4 51914 (Weiner & Selkoe, 2002 ) % Pz jg (sepsis) (Cohen, 2002 ) %

mpt @ dp bl 0 KL AL B AL AT 2 i TERAFE S RSN H
anti-inflammation ¥ j&/&« A7 FHE > kM Z AT N 42 (1) &
Byrlfg Lz w2 RPN 2 (2) BB LR wme ity ,L @-\ ’
R AR L R x\f’ﬁé 2 MaEtsd] (key mechanism) » 3 #p 3 j&
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?q/’f’”‘%ﬂf’*ﬂﬂ_Tﬁ(ﬁgfp_ﬂ‘*ﬂ[’}Tﬁ PMN) i it &p i H

¥ 2 (infiltrate) % F?FKIE]—-:JEQLr mER A NERARRE L - R HE L
?#E"ff‘%ﬁ“ﬁ’ LIS Pl H] A & 5 L F f3's (resolution) > 0t #4148
FIAFRBFERFNF 5 FRERG TR 2375 Loy ,\f}% -
o= A eEex 2 38 g 3 (adult respiratory distress syndrome; ARDS) ~ & %ot

It

-k

= ¥ X (systemic vasculitis ) ~ 4% ¥ £ /#1421 ¥ (ischemia/reperfusion injury;
I/R injury ) % (Hellewell & Williams, 1994 ) - “%’ P TRERBITY 2 E R MT
d o w 3AF 3 25 (leukocyte adhesion deficiency; LAD) 4 13 » iofd
‘)?rs A Fle w3kt L EEF A F (adhesion molecule) CD11/CD18 (Mac-1) @ #&
23 RRER Lk Bk FRE A R e mE LA R # (Anderson & Springer,
1987) - ZpF 54k & 330 X 2. & 4 (Role of firm adhresion and adhesion
molecules ) : *§ ¥ {Ezk & v d R FTRE ~ L H > ATV LTREER
Il 2 Ag i ;}w # 4 PAF ~ LTB, (Rossi & Hellewell, 1994 ) > F]48 it 4+ 5 ¥ &
L P‘Fi]' vk s H A4 AR FH (chemotaxis ) —7* ”P"* A s R S A F 3
v (‘* v Hﬁ:# Fi# s 1-2 mm) i "Rk (adhere)J Fa E L BF
N pL ore e 7% % 4L¥F (firm adhesion) » ;:ﬁ b mre F 2EA 0 R1E %D
(deformability ) > d p 4 fme B4 ¢ % d13% % (migration up) A& = Bk R
R BT F X F & (Edwards, 1994a) - ‘3"" P 43k B, integrins (CD18) e
£ M B, integrin ‘3* PR RS A lﬁ,t‘ Piwiebdtand & > £ H F Mac-1
(CD11b/CDI18) » . d v A% >5 (LAD) Eﬁ_ﬁ«‘ffa-ﬂ b I g
B &F F14 ¢ Wakfaz§ 3 X 7 4 5 LAD-1 2 LAD-2 & 3|(Fischer et al,,
1988) ° LAD-1 .4 ¢ 4 21q22.3 R $3lde» # A BF GF F A2 - - 2 %
Z% %2 CDI8(integrin B =« H ~ )2 & ¥ W7 o R ﬂal i @i CD18
I mRNA > &% §_7 it & {7 #:F{s CD18 #nig 4F ( post-traslational modification )
# 18 CDI8 H* £ @ ¥ FFECDII &z £ T H 8 (monomer) 3 &
#= LAD-1 }?a Aeng x IRe @ E W RIF] CD11 > )t ﬁf‘a A E"f‘ﬂ?‘%' PO TR A E
TR ik 3% (Malech & Nauseef, 1997 ) c LAD-2 & Fl4& a2 =% 2 P » 3
B4 LAk e s de0 |2 B T PE Y (glycosylation) v & * & = 22 selectin
BLEZHEREIMPEAING » B P ”KV* ? M3k g # (rolling) (Malech &
Nauseef, 1997 ) o %= #* & $p4L% &2 + ﬂr]’m’ Wi iE V"" oMok AEE E AT
F A% 0 F KT B integrin 4[5 ("‘%’ voMTk £ IR B2 integrin -] 3% 10% ) » i
Aw 2z #er L gewm s m AR 4 (Anderson et al., 1985) “"‘gﬁ' s ]
% % 3 T % (respiratory burst) : 1932 % Baldridge # Gerard = - § 5 AR
%E'J‘f%’ PRI R e AR PR E Y AR A AR LR 'F“?ﬁi—m
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"ef e & 3 | (Baldrige & Gerard, 1933 ) ¢ (& F S e ARG 7 d ST R
L4 & (e.g., fMLP or PMA) & it 7 V%’ P ok imre s b 2 % v s (oxidase )
M X EE SRR A4 A4S (superoxide anion) FF#r4c4 (Sbarra &
Karnovsky, 1959 ) ; #* fis ¢ 29 &_NADPH oxidase (Rossi, 1986 ) > I & i 75 &
5 v P ﬁrvg ? g (PMN)~ B $23f (MNC)~ E ¥ w?2 ( macrophage ) ~
"%’ ez iz S A SR B = 5k (Malyetal, 1988) -

Ao L a2 A #F PMN or MNC & {7 £ K Frdlfug L i 41453 ¢ 7
i baicalein ¥t fIMLP ~ PMA % % PMN ?f #4L% (firm adhesion) % #L% ¥-v
Mac-1 (B2 integrin) # .5 B FHr4] o & - HhrEsnpt 4L F (7% &2 TROS & 2 |
% T calcium mobilization | %7 4p Rk > 4t = 2 4 % Hi¢ & Mac-1 £ R 4 2. &
& 4] -baicalein ¥ Fr] b = 2 4 > it #74] PMN 2. Mac-1-dependent 2_ firm
adhesion ° baicalein 2. (¥ * 7= &2 G -v (G protein) F#r#]5 B > ¥ it 5d Hir
Hlv w3k ROS &2 4 » @ #r4] Mac-1 £ % ZLF (7% » i H g L 7% (Shen
etal., 2001;2003 ) 2 i*» & 3 F tetrandrine (TTD ) % andrographolide ( Agp )
fedrdle &3k ROS &2 4 £ L (¥% (Shenetal., 1999;2002) - ~ & B3+ 4 #t
LR R sl NG #I;} 44 F & (specific inflammatory responses as markers ) 2_ 4p i
e F sk £ 1 d A AR ;'Lﬂ::/»\%?pv%’ ¢ M3k (PMN) % H #5238 (MNC) ~
P ErUEE Bad A (ROS) P *,f%#’b‘“ﬁ 4 l”iiﬁaf %ALF ¢ ZHiMac-1 3k
FLrF AR P BPUTH I A TR EF TR E LY BA XK

-82 -



CREEE R 24 B

B\ ML F %

ff e sk (PMN) % ¥ $r5¢ (MNC) 2 el &

OB & 4 EREH B B4 0%00 % 0 10%F (20 unit/ml) § Pt A - “‘%’
Pk e @Rt Ficoll H-R w2 » 3o (s W MRA R I A T ol n ik
A K’T ( Boyum, 1974) o i WAoo 13 50 ml Ao ’F‘: I Eﬁﬂ?ﬁﬁiﬂl RE 3%
dextran> 2§ ¥ # 8 2030 A& F MAen R Ee > oyt P E R E
v o 2o G ’IL4C 0250 X g A 15 A 4s 0 e B e itk 400 PBS £
FRF(H8ml) e pime B ixiRdsdsir »E ALK 6mb B & 5 1.077 g/ml
2_ Ficoll /3 7% (Histopaque 1077, Sigma) + & » /A& - B3R 72 i f 3 R
30 LIS R IRAMA R D o £ 20°C 0 400 x g i Fae 40 A4k 3
R TR R TR T 2 e okt AR Y A G IR SR 3R ek 3
A e ik 4 1 6 ml £990.2 % NaCl #c 2 i3 30 50 i i@ 4c » 6 ml 77 1.8%
NaCl & /3% w42 856 » S P io i 38 80 % 2 ke » £ 20°C » 120 x g e
3 4k i e Tkt 4 PBS k- 0 B fS B 122 Bl lwie P
# P (cytospin) 7 % %5 > Giemsa 22 4 ¢ > ARG T BB e A i o
CRGLESCDS 3 B A S m\f%’ ok o SR - A3 95% o B
wovh? kA RFY HBSS B A o - Bwmw Ik ARE S
1-2x10%ml - ¥ +23% (MNC) R|d = k3% ¢ B2 buffy coat & A il 5
PBS it {s i o 10T 05§ R ARG E WP o B dimte Bk il
Fve 5 1:100 (10l %% in 1.0 ml ¥z f4057% )

v w IF ROS (reactive oxygen species) A & 7| &

i tb R T (O0,7) FEARIECE 2 ARBIHRFADHFL AL
@ = (Shenetal, 2001 ) — 12 & PR3k PMA (2.5ug/ml) & fMLP (1
UM) 6 3R E 24 chdg§ 3+ ”%%E’ B TARF Wi e dhime d
% ¢ 2. 1% J [superoxide dismutase- ( SOD ) inhibitable cytochrome ¢ (80 uM )
reduction]m # o § A A W &G & & SOD (133 U/ml) i havhk fi ™ 4 34 8
550 nm w3k @ it (AODssy) PF o> Pz sbdg 5 3 (0,7) 2 &7 M 4T
% 0, nmol/2x10°cells » cytochrome ¢ #7 i * i fi 2 #c (molar extinction
coefficient) % 2.1x10*L/mole/cm » #7 % 2_ &= £ A& (pathlength) % 8 mm o

g« 124 & (chemiluminescence ) % Bl & — 4 10 A & p[3g 4 1-100 ug/ml )
%+ 96-well plate ¥ (control 2 PMA/FMLP B2 10 AHBSS B~i%2_ ) » 4c 50 A
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PBMC or PMN cell ( 1x107/ml) *¢ 96-well plate ¥ (‘w* /£ % £ % ;£ ) RT mix
15min “c 50 A lucigenin »* RT mix 10min 4r 50 A PMA/FMLP ** 96-well plate
# (control # 4v2_ > 11 50 A HBSS B~ ik 2_ ) »t,4 % @ jp|4% (Orion™, Germany )
B R TE o

4§ %2 2 2 — 1395 Robinson ¥ § (1994) 7% % 10 im N fmve kA
Y5 mre ]S E B(E 35 0,73 Hy0,)eip] 7o B 1.5 ml fw#e & 5557 (2x10%ml)
22 1.5 ul 22 20 mM DCFH-DA (Molecular Probe) *t 37 C3ip 5 »48 » ¥
‘e~ 1.5 ul 22 10 mM HE (Molecular Probe ) #3358 15 & 45 - DCFH-DA
V7 e e~ dmbe > H oo Fpa AV A g R *ﬂ%@”f F i FiE km e 2
DCFH - % DCFH ¥ H,0, it * € 3 v 2 DCF> iV R 67 k& 525
nm (FL1) e % % - HE A2 ¥ 8 i » mb » § ARATE P35 425
EB p# g 2~ DNA » ¥ > & 590 nm (FL2) g 5] % % - &+ it DCFH-DA
% HE %%Tﬁi.s e U EANESIEAIE 10 A4k 0 RS PMA R A4 L
2. H,0, 2 O, > ;ﬁr} wwFE RAZF DCF 2 EB> d ¥ kg BBtz Tpk
FieH)0, 2 Oy " cifptz £ > iV imie iR Rl 2 F K B4 7 o

ng ¢ M3k AL%F (firm adhesion) 2P| %

"*’-’ PMIRIEF S B2 B 1 PMA E T ﬁ’ PO IRAEF R AT

= 250 ul & v R (ﬁbrlnogen) (50 pg/ml ,3*5“ PBS ¥ ) B » 243"
‘E'_‘%“«J‘f% 55:4,3 PN EEY R ES P FER R R R ggﬁ":‘fé Wm0 PR f

R % A% 481 HBSS ‘}%--;;*a— = % 1% BSA ## & blocking rJZ > 1 4w
B A4 2REE M AEFE o 5 blocking - o BFS 2 5 0.1% tween-20 2. HBSS
Fik= =0 3 7 tween-20 2 HBSS ik — = v 4rpt { RSB A 2 W L o
B2 g PR 1.0 ml (5x107/ml) - érfaérfm NREEAEY S IFAACE
P 2 (ﬁx JER S0ug/ml) » > 37C# % 10 4 48> £ 22 PMA (100 ng/ml)
WITCF s 15 4 fhe AR F It 2 2% ;_,mr;u 500 ul ;2 PBS (% 1
mM Ca*") RS X o FpF ik hiwmiz % 0.25% 2 rose bengal (Jengetal,
1996) B it 2@ P %4 10 »4h o X% S 4hchR d % 0 45 0L PBS ik
Fokfs t 250 ul 2 50%¢e fRiR Rt 37 CE R 30/»\%:7/‘3 dUe AT S e 2. rose
bengal % &+ F¥75 Z& e = 2% 218> B~ 200 pl »+ 96 34 % ¢ 12 micro-plate
reader (EL311sx) * & & 570 nm ip| 2% ;% OD & > a‘r"‘,% /6«& PR kiETri
B E 0 B s 12 ODsyox100 % = ‘w2 ZEE 42 B 2 & 1t J}ﬁﬁ'— °
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PEP sk A R ARF A S Mac-l 22 RE

R MIk2 AbF AR AL 6 AF A F Mac-l 2 43R0 Mac-l éhA A
# Endemann % %‘fjﬁ (1996 ) e jEv frig exis 4o it o (5 B4 s a2 i
L"‘%’ P zk e 0¥k 1 PMA (100 ng/ml) 7% 15 & 48 0 3o Bl UK
Yoo TATRFI 1 ml kT g’ﬁ 10% S#d FHitz a2 i +% 10 mM
sodium azide PBS ¢ o 14T {7 Mac-1 2 ¥ £ % ¢ “735 # Ak RET
Fo b it m e R ,;— ¥ Mac-1 4 %t (mouse anti-human CDI11b, IgGy;
Pharmingen ) # % 60 4 45 > & §_ 2 2L % — Myl (IgG,, Sigma) P~ Mac-1
AR LT fé.um%ﬁ"t ® E¥ PR ¥ o 11k PBS-FBS-azide /i =t » % 7 Mac-1
A ikl 2. dmve £ 3 FITC ¥ 841 2. = %388 (goat anti-mouse, 1gG ) 3@" e
T 30 245 % 3 5% n ‘“"F 2. PBS # i FeZ K oo IS e R IEA 1% 2
para-formaldehyde ,”L}K mi% Bt & fF% (sheath fluid) ¢ » * jiilfwmre ik
(FACSort; Becton Dickinson ) 4 47 fm# Mac-1 2. 4 & - #chp £ R 2 &
%% @ (peak channel fluorescence) % Mac-1 7 € > # & Cell Quest “#; 42
ﬁgé—r —‘:;L;sj o

RIS i P AT AR kR R

v ow IR ER L 22 5 UM 2. Fura-2/AM or Fluo-3/AM (Molecular Probes,
Eugene, OR, USA ) % 37°CiEi# 45 » 48 ; ¥] Fura-2/AM or Fluo-3/AM 3 fig i
P B R R e o g RS J‘f‘*‘;\ Fura-2 ¢ % 2 "q3 2> T 2L 5
BiEmee BN wmie a A b TN o BIFS A s FERF S HRE
%6 32 HBSS k= = » £ 1248 (2 mM) 2 HBSS £ 4R ¥
e P b 2x10%mls A5 A2 (5o Bt e ik Iml B~ w Gk
2 4%+ (cuvettes) ® (Sarstedt, Germany ) - # » fie % @k ~ |28 ~ 2 p &
IR 2 ¥ Sk i 4% (Hitachi F-4500; Hitachi Instruments, CA) w g 5 &
45 o Mg 1SR 4v > A AIF, (10 mM NaF plus 30 uM AICl;) # thapsigargin

(1 uM) & fMLP (1 uM) 1 jgcsf iz p Ca*" e 3% o Fura-2 & ¥ &2 ‘w2
M Ca AN A ERE T AL F kR Y A
fCoo WM ARTE RET P RRYS T B L E 340 nm (Esy) %
380 nm (Esgp) 2. % & (for Fluo-3: 480 nm) > **j& £ 510 nm (Emsy,) (for
Fluo-3: 530 nm ) + 0.2 Fiiedk— gk o % F-4500 #cdg p & K- k¥ -ty
2. ¥ ks BRI L St E (R) » #4395 Grykiewicz (1985) & £ H hieha v
B@?%@WPCf+mgﬁk& 23747 1 [Ca’'];=Kg (R-Ryin) ( Sps)
/ (Rpax-R)  (Spago) :Kg & 224 nM ( for Fluo-3: Ky 5 325 nM) » *F Fura-2
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W3TCLfR T B R A E W B2 EggoiraF £ T 22 F R B E o Rpa
& 4v 0.2 % digitonin ;3 f#n % 5% Fura-2 2273 0% ¢ 975 403+ 5 & T ¥
G £ 5 R B ¢ Ry 5 4r ~ 25 mM EGTA 4 % %7 3% ¥ 47485 (2 Fura-2
*pd GPFRIEZF SRR E o Spgy » Esgo® B d & Fura-2 2 4 2 % &
& ¥ #ice Spgo » Esgoie# % & i Fura-2 24 2 ¥ L & % #ico
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%~ 8BR

— P EEH G hIK ROS ( reactive oxygen species ) & & a3 4]
ER -

vow 32 %R B8 ROS (reactive oxygen species ) 2. A & o # i 4
2. PMN 2 MNC % & 4 w7 i 95%% 85% 1} o

*FLPMN 2 ROS 2.9 % ¥ > F-v jgcfis C ik g 4| (PMA mediated )
2 PMN & 0§ 5 A & 45 @ fad Bz o 2 drdli 4 Bs o
ICso 8l %) % 4,8, 12pg/ml (Bl-1)e B > & (R ~F 4~ %7 >
ForRg Rl delp s £ 4 ) 2 ICs 5 18-50 pg/ml (Fl-1) - & 4275 e
T1RPE - ICs > 7t A it &k & 4p i (concentration-dependent ) #7#] ROS
A4 Boxock (50 pg/ml) ¥ i 4] 20-45%2 ROS & 4 (§-2) -

*HL PMN 2. ROS 2. % ¢ > #& % iz ig 4] (fMLP-induced) 2
PMN?“‘?'TL’TG”'_E*K‘%""‘/# i@)‘f*—a—/ﬁ""7 A B o
ICso & %] 5 5 2.2,5.6,4.6 ug/ml (FE] 3)c His = & (Fi ~ 4175~ 7
v s debp s £ 4 ) 2 ICs 5 1027 pg/ml (F1-3) - % 4 ~ # £
B34 PR & ICs( Bl-4 ) 7 A it &k & 4p B (concentration-dependent )
41 ROS & 4 » %% 4 (50 pgfml) 7 it S5%drdl it ¢ » b4 2e % (50
ug/ml) ¥ i #rd] 40%2. ROS 2 2 (B-4) -

WHMNC 2. ROS 2.7 % ® » %-v jpx C & ¥F 2] (PMA-mediated )
2. MNC jE 1 > 7m0 F 5~ F 303 4~ ijﬁemf Bz 2 a4 A
3% 0 1Cs A B9 5 2.3,4.6,3.5 pg/ml (F-5) B = & (£~ %4 -
TR 24 F AR F 1) 2 1Cx 5 12-35 pg/ml (H-5) - £
BT BEE ERPE ICs > 7 At &k &R 4P B (concentration-dependent )
#r4) ROS & 2 » £ 858 4 2% (50 pg/ml) ¥ it #r4] 48%2. ROS A
4 (F6)e # EREFEA (10-50 pg/ml) Bl ¢ {1 MNC 2 ROS &
45 kR (1.0pg/ml) B¥ #4] MNC 22 ROS 2 2 (B-6) -

*HLMNC 22 ROS 2§ % ¢ > i&i" # iz #f 4] (fMLP-induced) 2
MNC &> v § 5~ & Ay # 4 @fEE FZ 2 2 drdla 4 o
ICso &~ W] 5 4 2.1, 4.3, 6.5 ng/ml (@-7) B >m (R -~w4p &8
TN A s o F 1) 2 1Cso 5 10.2-52.5 pug/ml (Bl-7) °
FREZLFHPEICsy ™ A kA4 M (concentration-dependent )
Fr# ] ROS 24 (B-8)° 247 (50 pg/ml) ¥ i& 38%+r+] o 4 17 &
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& 10.0 (pg/ml) B ¢ §1 MNC 2 ROS A2 > 1.0 # 50 (pg/ml) A1
¥ #rd] (<20%) MNC 2. ROS 2 24 (®-8)-

FoOAPAERASR 2 HTE FES- 22> (no. 1-no 10) F
B2 A ROS iv% (B-9): # @ 12 no. 1,n0.4,no. 5, no. 8 &4+ ICs,<5
(ug/ml) - i%*ﬂ B> NOX 2 e 1 (apocymn Apo) (Bl-9) - & i&
WX Rz (T T R EFmeFMHomie s T eI 5 (~5%)
4 B]-10 -

=~ PEHG LK T ELRE (firm adhesion ) a9 FIE A ¢

Wand sk (PMN) F RAFL 0% - 3 i%%ﬁi? C & 3
(PMA-mediated) 22 PMN & * 4% » 7m0 3 ~ d &3 4~ 272
2302 2 Fedli 4 Boas o 50 pg/ml A B el 65%, w%,swa(m
S11) o Hos = & (5 i~ .iﬂhﬂ N 4;%21!__‘1‘*};%;“%8;—;;' ‘3_‘"*}:?} S ER
fefp s E 4 ) 2 #d] 5 15-36% (W-11) -

FobR g o drp 2% L g- £ 25 (no. 1-no10) &t

%)k B 4p M (concentration-dependent) #r#]é = 3% (PMN) ?TX % AR E

(%4 1) 2+ 2 no. 1, no. 4, no. 5, no. 8 4 ICs5,5-10 (ug/ml) - 3o

JcfiF C 2 Fr4)& (pertussis toxin; PTX % staurosporine; stau) 7+ &g ¥ ¥
#1¢ & 7% (PMN) ?%ﬁé%{ (% 1)-

= PERHG HhIEEE NS F Mac-1 (CDI1b/CDI18 ) ey35 $14E
H :

Fuv w3k (PMN) %@%&«%’/’F"* i & ¥ e Mac-1 (CD11b/CD18)
2. %G B o F-v jeps C &df 4] (PMA-mediated) 22 PMN 2 Mac-1
(CDIIb/CDI8) £ 3R> % % ~ f Ay 3 4 ~ @23 8= 2 4
#1404 Bosi 0t 50 pg/ml A W J FrdliE 55%-80% (H-12) 2 # = & (£
M Fp AT CWREHTFE LA CFER - mhpEF L) 2
Frdl i 20% =+ (@-12)-

P EREH G OKaE ST RAAIRER

ﬁiﬁm%wﬂﬁémﬁéﬂ%%%ﬂféﬂﬂﬁoﬁ*%ﬂ”
F PRt L Fw ;Lit(PMN)T ®ALE (T% % Fr4] Mac-1(CD11b/CD18)
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F B2 12— o EX 4 kdE 4] (fMLP-induced) 2. PMN 2z ‘m? A 4T
B pomdedEr > F da s A F s (B-13) o H @ 2 oA (F
B AR SFEGTFE A CFER TR R L) MAEF
23l iEr (Bl-13)0 @ gl B A L B 4o mie AT AT N SR 2 (F
* (E-14> B-15)> 2% 5722 2v= & (E-14> B-15)-
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5

AF A H L LS ﬁv_;jifgsi_‘g';— Brrm U LR By v Eééﬁf;’,
TR FTERRELAF LY T HE S TE- AT FEH RS PR
ufn#ﬂpé“s‘éezaww T o niﬁ" A Bz AR Ik (PMN) ¢ E#fﬁ:
(MNC) # fﬁ@”a(#)%ﬁ?WﬂWPAWPMNﬁNWC B
FPIRE AR LR EIRZ SR ERBRTRE 0 Fli RBAPF LR LAY
ZEPRBELHCEXEHE A2 9 L FF BT A% 2>- K (Shen et al,
1998-2003 ) o s b 2a 5 1 A 86 s ThaE = 2 B - Fus K 2 JAF 1 e mi
BV RE T TRE 2 F R

Bz A R IR P UF B EEEEMEE B d A (reactive oxygen
species; ROS ) ~ ‘m % j'f %A% (firm adhesion ) ~ 2p% & 3+ (Mac-l) 0w
P 4TS oo (calcium influx) & o % Fife i i\ TR P X e
FRVERZR S i *ﬁ’*ﬁf@ixﬁfaf“‘*ﬁi*g’ FE LA
N S I O ST
$£ 10487 FRGUH AP A 42 PMN 2 MNC & & A 57 i 95%2 85%
71 oo FROS 2 F % 0 A ¥ L4 X i3] (MLP-induced ) & & 3
v e C 2 #g 4] (PMA-mediated) 22 PMN 2 MNC & it » ¥ 05 5 ~ # 3
WA~ FRfEF F =z 2 2 frdla 4 s 0 ICs0 8 5 5-10 pg/ml o I+ ¥4 e & %
& baicalein (§ 2% ) 2. ICs0 ) 5 7-11 pg/ml o $FPRAF = = (> 2. & A = &
FTRBEIFEZET O FMF A AR A ~i‘$ﬁ?§:§ # = > F#ROS 2 i
* f@ﬁ’ baicalein Z £ X Ap b > F A2 w2 5 e» & (Shenetal, 2003 ) e

ok ?"’“Lﬂ 2 2% Fl~ b f 1 TR HBFRT P2 ICokd 5 20-30
ug/ml BT TR E 2 A R TE 2 AdrdlE i L ROS 2 A2 - fup A F
$ 4 F17 (10-50 pg/ml) > $ MNC 2 ROS i & @ $ a2 (7% » |t %
A FLEF LF By BEETT* > WP L SARS P H < 7 %5)*%’* 2_F A
Rl b adips B E4UCRIE S LR BGETEY > L7 ¥ 5 B fupd 2

Wl bleE B lpd 2 A
aw@—ﬁaﬁEQ%%%PMN’?“%%&%%A;MM4%m,
EREE SRRy R SR RV E R TEE S o R AL
v i 50 pg/ml ¥R &g F e (50- 80%)PMN45?$§LL_§; 4L A F Mac-1
%ﬁ°ﬂﬁﬁﬁiwww32méRosnf{%&»+s1¢wwrwakmw
2L BiEEd AT f (Shenetal 1998) - i&4 # & ¥ - M > ;£F ROS
S FLF BT RGBS TRA M A ¢ R W 5T E
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( Middleton et al., 2000 ) » @ $L ROS z_ {F# > gk 1% s & 4R o
=7

# 0 r2 Fura2 % Fura3 & &40 4+ § 5 3p 7 H
%ﬁ’;F\ﬁii‘??%"gi%ﬁiZ%i—iioﬂﬁ.%“?x‘t 0
B4R Fura3 7 X gpd B8 Fp kB %i ﬁ;%%“ = Ezavg#fv‘
e B4R P e BRI D F R AT 408 L Hged MLP
S 2 m e ATAE S LR o
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15 - B3k sk

BmAPapEr (A0 o P X GEBFR ST BA
A (ROS)~ mme AL ~ 4 F 4+ (Mac-1) &3~ & 1 LT 2 w2 p
fie v HRZ EROS WRIS S (% kT R LR SRR
FEAL I LIEY o p* o7 iphk > B P HFARREL ST
RS SRR R FRAT CAF AT R R R ek
oo ydpre g h2 ZEkee & (baicalein/4 3 ) ¥ ¢ &FiE (B A A b AT
P E AR S AT - BT B (> K) 10 AR

ARk FR Y FREINEE kNS
Tn o Fobpt v Rk 2 B Rl 4 2 FoniT i & BT & A TR R
A s (TE SR [@&ﬁ?&{&@_@ﬁ% 2 RH o

AP ERT AR Y FELR 63§ %5 CCMPI3-RD-005
gy Fer o A EE ORI RS o F I8N
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Bl- ¥ %4 PMA %% 2 PMN v & 3t ROS & £ 4] 5% (ICs)

PMN-PMA (IC,, for ROS production)

=E0 ]

Rk —
j%#ﬂ =
x 8
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c J_(;}rﬁ&(ﬁ —éﬁ.—{)\ :l'* 2
A
FOE R AL =

aif el 2
bHﬁ e, 25 Sk b, B E i W B
% g LH* Esmz A ERAE
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Concentration (micro M)

Bl= 7 Z% PMA # %2 PMN v & Ik ROS & & chdrd| | A v
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B= &% fMLP %% 2 PMN v x5k ROS 2 B crdrd] it * (ICs)

PMN-fMLP (IC50 for ROS)

w50l
Wi =
%sﬁ.ﬁaﬁﬁ 02
R AT -
& fﬁ]#f)\ )
%U#.:li’dl",ﬂ?ﬁ, —
|

Concentration (micro g/ml)

Bz ¢ Z4 fMLP %% 2 PMN v i 3 ROS & £ chfrd|F A

PMN-fMLP Inhibitory (%)

ug/ml
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* 1 1.0 B
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ROS Inhibitory (% of fMLP)
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BI * &% PMA %% 2 MNC v & I ROS & B crfrd] ICs,

MNC-PMA (IC,, for ROS)
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B~ ¢ 4 fMLP %% 2. MNC ¥ & 3¢ ROS #& & chrd] 1Cs

MNC-fMLP (IC., for ROS)
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MNC-fMLP(ROS Inhibitory)

ug/mi
2 50 T
FER 10 g
# E121.0 N ey
2.4 3 50 I
~F 10 I
24310 E—
e

- 100 -



CREEAE F2UP ¥

B4 H@ ¢ & MLP fo PMA %% 2 MNC 5 » 3 ROS & # hr41] ICs
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M- ¢ FHPMA G PMN v & 202 5 452 05
Adhesion Inhibition
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Adhesion (% inhibition)
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Mac-1 (CD11b) Inhibition %
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Fura-2AM (drug alone)
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R

Fura-3 (drugs alone)
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WL Hu@dF (245) $ MLP fv PMA # % MNC ¢ & % ROS 2 £
e ] 1Cs

ICso {pg/ml) in PMA fMLP
mononuclear cel/MNC

PLMB-Ea-Bu- 1.740.1 2.00.1
PLM-M-R-Et- 1.720.1 1.9+0.2
PLM-M-W- 8.542.5 7.6+3.4
PG-Et-Bu- 1.640.1 1.9+0.5
PG-Et-DM- 1.940.2 2.310.5
PG-Et-H20 2.910.4 6.4+4.0
Data are expressed as means+S.E.M., n=3

F— S FUEEEL % MLP 2 PMA %% PMN ¢ n 32 Bf BAEF 2. 1Cs

Anti-adherent effects of some purified-compounds in human leukocyles
induced by PMA or IMLP

PMN firm adhesion fMLP PMA
(% inhibition at 10 or 10 pg/ml 50 pg/m 10 pg/ml 50 pgfml
&0 pgiml)

UtiA3452-B2 30.245.0 38.024.2 47.4+3.0  53.1+3.6
{Epicatechin-4 5 -8)
LtiA32411 19,4424  24.8£3.6 10.2£3.4  11.0+£2.8
{procyanidinB)
LtiA3243 6.02.0 19.4£2.4 MD MD
{Epicatechin}
LItiA344 (Epi-4 J) 1.022.5 10.223.5 MD MD
UtiA3-6F (Proantho) 34 8+8.8 63.525.8 19.9£2.9  47.4+4.8
PTX or Stau 85.346.5 03.546.5

Pertussis toxin (PTX, 0.5 pg/ml) and staurosporine (Stau, 0.2 pM) were used
as positive controls for negating the effect of fMLP and PMA, respectively.
Data are expressed as means+5 . E.M., n=3-5. ND, data not detectable.
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