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PPEFEBFET LS LG AR EF L -RB AT RETE A mv)l%#ﬂ“‘ i
Foefedhde B4 Frdl A e B Piskiere (PBMCs) 4 dhii 4 0@ ol
¥ 3 IR (S)-armepavine fi’ﬁ Bodp ehdr ] B o Bl 0 AR RIE
(S)-armepavine &.F % j e p M AR B 4 o FFES f?i_:* BRI LR

B FERE R DPF RS TS s el
RpFeS RE 6 R LRI R

A E R A A A SR s R sk <0 MRL-Ipr/lpr -] BUS B8
PPN 0 & X v PRI A (S)-armepavine 0 AH¥H] B F A L ~ LE R foiF
iR TR B fR(S)-armepavine ALF & oo d A ML R A oA 4 o £
12 PBMCs & #8¢h 038 » -4 m%e el 4~ cytokine & Flendk B4 2 cytokine
g4 KPR BEH BT LR oo

oy b anRlAr Tk l—*i EF

In vivo 53§ % % % ¥ 7 > (S)-armepavine ¥ ;ﬁ d :z 3 MRL-lpr/lpr | &
g (Frd] v FRifA 2~ % mesangial hypercellularity 3R % 2 % «)E\
CREAE E AR ) B WA ] B RS o £ F S+ 9 J(S)-armepavine
¥ '} 4 autoantibodies (anti-double stranded DNA #4822 anti-Sm $4g) 4 4 o
¥ob o A REAE AN 5 B IR (S)-armepavine ¥ Frdl 4k T B~ MR
o e 2 & cytokines mRNA eh & 122 Frile jd 8 T e sri e
cytokines (IL-2 ~ IFN=y ~ IL-4 ~ IL-10) A& 4 o & in vitro H- 5 Bl % 7
(S)-armepavine ¥ F#ri| PHA #7/# it 59 PBMCs 73 4 ~cytokines (IL-2 & IFN-y)
A 4 22 cytokines mRNA 74 IR o d 52 % 3 R (S)- armepavme ;ﬁ d AT
wie ot L Hef R F B F A ¥ % MRL-pr/pr o] BUR R enig 170 ot a5k
(S)-armepavine ¥ A fEk b T A A A AR KSR SLEE p ALK B )I%JPPE\« H_
et o

M 4Ese ¢l 398 ~ (S)-armepavine ~ MRL-Ipr/lpr ~ % it ~ p #8FkE ~ ‘m
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Evaluation of Pharmacological Activity of
Bioactive Component from Nelumbo

Nucifera on Autoimmune Disease Mice

Yuh-Chi Kuo

Fu Jen University

ABSTRACT

Lymphocytes are the central cells in immune system, responsible for acquired
immunity and the immunologic attributes of diversity, specificity, memory, and
self/nonself recognition. But the immune system could go awry. While mechanisms
of self-tolerance are failure, it results in an inappropriate response of the immune
system against self-components, and that is termed autoimmunity. Autoimmune
disease comprise a heterogeneous group of poorly understood that are controlled by
genetic and environmental factors. No matter how autoimmunity is initiated, it
results in a chronic inflammatory response against self-tissue with the release of
inflammatory mediators, the production of autoantibodies, the formation of
immune complexes and the activation of T lymphocytes. Systemic lupus
erythematosus (SLE) is an autoimmune disease involving inappropriate
inflammatory responses to result in multi-organs dysfunction that includes
vasculitis, lymphadenopathy, immune complexes deposition, and life-threaten
glomerulonephritis. Although its pathogenesis is not well known, aberrant immune
responses that excessive and uncontrolled T cells help in the differentiation and
activation of B cells to produce pathogenic autoantibodies such as anti-double
stranded DNA (anti-dsDNA) and anti-small nuclear ribonuclear protein (anti-Sm)
antibodies. The pathogenesis of SLE is also regulated by several T cells-mediated
cytokines, such as interleukin-2 (IL-2), interferon-y (IFN-y), interleukin-4 (IL-4),
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and interleukin-10 (IL-10). Effective immunosuppressive drugs for SLE include
corticosteroids, cyclophosphamide, azathioprine, or cyclosporin A. Although the
mechanisms by which these agents exert their effects on SLE are not fully
understood, their inhibitory effects against T and B lymphocytes are strongly
implicated. However, the uses of these agents are still accompanied by serious
complications that limit their administration and overall clinical benefit. Nelumbo
nucifera is a useful edible and medicinal plant for the treatment of diarrhea, tissue
inflammation, and hemostasis. In our studies, we found that the ethanolic extracts
of N. nucifera inhibited cell proliferation and cytokines production in primary
human peripheral blood mononuclear cells (PBMCs) activated by
phytohemagglutinin (PHA). The data indicated that (S)-armepavine is a major
active principle for reduction of T cells proliferation. The present study examined
the ability of (S)-armepavine to improve autoimmune disease to realized the
immunomodulatory function of (S)-armepavine. We hope to offer scientific
evidences of N. nucifera to treat SLE or accessory benefits for other autoimmune
diseases.

The present study chose MRL-Ipr/lpr mice for in vivo model. By examining
kidney, immune, and liver function to investigate the ability of (S)-armepavine for
improving SLE. Otherwise, we also used PBMCs for in vitro model, by studying
cell proliferation, cytokine secretion, and cytokine mRNA expression to investigate
the pharmacological mechanism of (S)-armepavine.

The in vivo study showed that (S)-armepavine prevented lymphadenopathy
and elongated life span of MRL -lpr/lpr mice. It seemed to be mediated by
inhibition of splenocytes proliferation, suppression of IL-2, IFN-y, IL-4, and IL-10
genes expression, reduction of glomerular hypercellularity and immune complexes
deposition, and decrease of urinary protein and anti-double stranded DNA
autoantibody production. Furthermore, the in vitro data demonstrated
(S)-armepavine PBMCs proliferation by impairing IL-2 and IFN-y transcript and
production. The study found that (S)-armepavine could modified T cell-mediated
immune response to improve MRL-Ipr/lpr mice disease progression. We suggest

that (S)-armepavine may be an immunomodulator for autoimmune diseases.

Keywords: SLE, (S)-armepavine, MRL-Ipr/Ipr mice, Kidney function, Autoantibody,
Cytokine
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i&ﬁﬁaffﬁ%%WP?%%ﬁﬂ%ﬁ@%ﬂ4#ﬁ&ﬁﬁ
TE TR B kP L R oo é’?ﬁ*b«ﬁ"ﬂ* v €7
Bh B me s F T gk BT meRlieh i & >3 >
v ik b’L'r;a 0o 3R20-40%0 L & f F iR EAR (acqulred immunity )
= ¥ 5 % (diversity ) ~ & — 4 (specificity ) ~ 3o (memory ) ¥ #%3%
. (recognition ) f;é.i“" s '—"ﬁ';;'FFJ% (Goldsby et al., 2000) > & T # =
i B A P AR 2 (phytohemagglutlmn PHA) P € 514
- R 3 bR ),@3% AF i mmid s T T wmeieimmexd (cell
cycle) ~ 3 4 v/~ i (Favero and Lafont, 1998 ) - e #= st f 2 v 7 & 4t
# % A (Concanavalin A, Con A) K{@%*”fp o lectin » T i ¥ 1Y %ﬁd &
& 4w X Bode CD2, CD3, CD4, CD8 &% kit = T # ® wie &
it~ W4 2 Faciere i E (cytokine ) (K11patrlck, 1999 ) -

TR T MR- R LA AARE e IR A E AR
< o A m#ﬁg,]}uil\rs o B A 20+ kA4 PaulEhrhchﬂ}u?IFLVuf &kt
< € M5 s P MR (self—antlgen) & @t X 1 (self-tolerance )
NP EALAF I ReER T FFALAF B S MLA
(autoimmunity ) (Goldsby et al., 2000) - @ 2+ % < %3 5-7%:H4 ¢ e
B p LB R kel st % (system lupus erythematosus, SLE ) ~
BORMER & L% G & REF AR F o B o EY LR R R A S
R F ¥ %%L,Fq\’bﬁ"'ﬁ"’f&q‘\% 3 B (Marrack et al., 2001;
Ermann and Fathman, 2001; O'Shea et al., 2002 ) - &8 5 3L ¥ RLIp
% 1 g self-reactive )T fe Btk = fmPe > @ ¥ & 4 'wmz 14(cell- medlated)
% #8712 (humoral) & R ¥HFup Mtk o < 04 chp ML R B 1
¢ AP HF BIEHCDE T~ e m ipdgime L B4 % 4 5 Thl
e Th2 & < g - Thl ‘w2 ¢ 4 ;& interferin-y (IFN-y) ~ interleukin-2 (IL-2) ~
tumor necrosis factor-o (TNF-o) % cytokines’ @ Th2 ‘w#z B ¢ 4 & IL-4 ~
IL-5~IL-10~IL-13 % cytokines (Falcone and Sarvetnick, 1999; Liblau et al.,
1995; Tian et al., 1998)  *£ 7 4 3234 i # » CD4" T 3 fm ¥z 2 ey 2L e
LA K st Moo @R Thl e f AR AT M 5 5 &E S Th
wie B 5800 R =28 7 (atopy ) friE AT v (allergic asthma )( Szabo
etal.,2003)° B2 F TRk EA A o {g BpHAREBER PR
pf‘aiﬂ’ﬁﬁ PR i B ;ﬁd cytokine 2 H s € & $» Fen g 4 kA iy
XF R .—"‘«/Eii&fr 2 42 ¥ 4]( O'Shea et al., 2002; Falcone and Sarvetnick,
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1999; Andreakos et al., 2002 ) B & & i m—g ZEEPAPMEREOT H®
fém’i'éé_é‘_ cytokine i w » % WM Thl 2558 ¥ » P T S € e 3T p
g B P T (Liblau et al., 1995; Tian et al., 1998 ) - it ¥_d & R i) R
% 2@ Thl & Th2 & A% bl4c> A S nrljal S0 A%

fi),% » e § v iR A d Th2 woesra 44 (Goretal,2003) -

AREELen T & Bl 2 B f chme a8 R LR F B
WOy Haldep Wélfflﬁa#nzﬁ‘é‘ﬁmié' o A p MWMALE L Ao P 4
o v ¥ § A2 Hp el g LR /ﬁ‘s e S
2T~ p Rk (autoantibody ) & 4 ~ L EAF él#vﬂm’? fILE T #H~=
‘m¥e ef it (Corrigan and Kay, 1992)° 34 e p AR A © 575 &
&TﬁdT#wmwémmwmmﬁwmzlnwﬁ 0 kIR G AR
k@ #4 (Szabo et al., 2003 ) o &4 &b JRMERE & X gl ) B
FIT Mm% ~ BErvgimie 2 8 Lol it IL-2 IL-6 » IFN-y{r
TNF-of% ¢ P B ehdg = > 235 & T = 0% e cytokine ¥ i 35/ ez 12
% ¢ (Szabo et al., 2003; Feldmann and Maini, 2001; Corrigan and Kay,
1992) - g2 2R:B ¥ 'J: ¥ 2 (soluble) TNF-o% =< %8 ~ [L-1 #& X B
IR LA D %F wre ek IL-10 e 4o > (i 2 30418 U F o
i2 7 (Feldmann and Maini, 2001 ) - ¥ *} » A& 5. <& (Crohn’s disease )
(Schreiber et al., 1995) frizzait @ (Theofilopoulos and Lawson,
1999 )= o 7 L RZF X (pro-inflammatory ) 2 Fu# W (anti- 1nﬂammat0ry)
cytokines SRR AT G o B R IV LR R A AN p A
BB N - oA R R /f&si ¥ A AR T o = ot it
v~ 34 > 2 Frd] cytokine s & 24 (Szabo etal., 2003 ) -

o lem B QR fEF Lo p BARAR T ARAS AL
F48 (anti-Sm -~ anti-Ro ~ anti-La ~ anti-nRNP ~ anti-DNA #u48 ) 2 <&
mie b oo TR L B A AR DL UK K~ £ f X (vasculitis )
# = #A Jh (lymphadenopathy ) ~ fL & A4F & 4 i fh 11 2 & 0 24 & 0T 35
EE X (glomerulonephritis) (Mok and Lau, 2003 ) » #& # ‘=paf4 jajk 2

LRFES GRS APRAF ARG M 2% vﬁﬁ‘%wﬁﬁ%
m@ﬂéﬁ’i SR el A @mﬁéﬁ ELNF]F oY o4

T~ B e frEriimie ch B § H 3 § $k3] (polyclonal ) B im® s iv o
fed FERp AR A A4 p I @ T LB & PR R
B BipRIEA) S gAY o BFW L EAEE Y 7 X T
% A 4 ~ § cytokines % {8i& B im®% & it fr & # autoantibodies (Mok and
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Lau, 2003)° a9 B —‘F,'z 4 2B IL-2-L-10~IFN-y% cytokines
¢ <8 A4 A2 F LF enie 7 (Horwitz et al., 1994; Llorente et al.,
1993) o d >t A ggei B A3F 5 2 g o] BH2EF 3T - £ H AT
KR A Jﬁ80%fr{ffﬁﬂ-’”m’rﬂ“]&7“'§i‘i’$if‘%\‘§~i§§
Jﬂzf,n L gp i B o T L B o2 2T P RAE
B A Jlereho B IR R AR AR 0 OTRA BRI E A T

ﬁ“éﬁhﬁerﬁ LR }"[?5—4—\41?1?’1 %\:’#’E’l‘l%ﬁd EiEl v EE 2P St
B* ok e®S o MRL-lpr/lpr % %) 5 % 19 ¥4 ¢ $8+ Fas A Fleh i
¥oa oAt i‘?lﬁiﬁﬂ%‘ J 4 (autoantibodies 1A 4 ~ 3 = 3L o fr
TAIRET LR ) g MAE A T ( Cohen and Elsenberg, 1991) > %
Ay TR P ML R e e 5N o dole i A 0 LR AR Mg R T
P HF RMEE AT & g (Kilpatrick, 1999 ) » ie 7] ; Fas £ 7«08 § >
LECRE ’Jf]( é#i% (thymic selection) 2 &_i¥:# & ¥ (peripheral selection )
% Py T fmre @ E 5 e = (apoptosis) ] k) “%rf v EW A
4 2% % ¢ autoreactive # ¥ ‘w¥@ k& s < £ ¢ cytokines 0 & {BF L F B
i {7 (Nagata, 1998) - P # & & 5 887 % #f SLE 03,2 22 Fas 5 B >
BT Y o A A Fas AT BRI VG 17 BRE B
B ¢ ¥ 3 Canale-Smith syndrome ( Nagata, 1998; Drappa et al., 1996) > @
£ 3 g 02 SLE &g % » 4 autoantibodies (114 2 foik & ’f‘ﬁ'\‘)’* T £ oo g
Ul SLE v Canale-Smith syndrome 3 % #4p 02 5 I3 e > MRL-Ipr/lpr -]
B ¥4F TFT P HALES LB R P d - #50

Corticosteroids ~ cyclophosphamide ~ azathioprine &% &_cyclosporin A
FEATRSA A @ hiofy SLE chE P > BRE R 1T BT 7 =
Ey b SR ) SR A k¥t = e eni®* (Fox and McCune,
1994) oL B R * B EL Y Y € F FL hml (T > decyclosporin A ¥
ERRITIVEL ~F L BALBRAIF g FEPRTY BT ET
%4 1 (Serkova and Christians, 2003; Burdmann et al., 2003 ) @ *
cyclosporin A iR ¢ #r4] cytochrome P450 & 34 H s EH g ? ER A

LG A fecn®E L 3 8% (0 3L (Graham, 1994 ) - Corticosteroids ¢ %
ﬂ“ﬁ NFTEA RE KRS k] (BAF) S MER e S BR8P
B~ FaR R R R RWRY G T § ERF AR O A

(Bijlsma et al., 2002 ) ° Cyclophosphamide P #_¢ # & & x ~ vES ~ ¥R
W L E B vk RS e (Dutz and Ho, 1998 ) F] % it 4 ch
BEn it R ¥ 47 38 EH hig * (Zimmerman et al., 2001 ) »
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=+ (Semen nelumbinis) > %] {ZTQ soRITE S iifi—? & PEIEAL
147 &£ ( Nelumbo nucifera G.) 1% F &85 o ek 4 ~jF -~ T o Eﬁf"’ﬁu- .
B M B RS L A EA o ﬁl,gci«bjm"l
=3 ﬁ»‘i’ﬁ iz 2 A EF R B AN O /r'pg'_}—}» =i %}};‘ B~
AR5 F A BB T (P FX gL 19955 ¢ Bk F4 1989) -
EFEANKRTE /Y B 2 - vRo A B2 % MR G o 9
%@}E%iﬁ% 0 G MBI A A EY 4o T L - S EE B S B R
(Sinha et al., 2000 ) ~ /% . (Mukherjee et al., 1997 ) eiT* » & ¥ 12
* Ko%K % o (Mukherjee et al., 1997)~ T :),ﬂ ( Talukder and Nessa,
1998 )~ % x ?5(Ia Cour et al., 1995) % o= ~EIE B~ & e dauricine
fe neferine £ 7 FE 7S %im P2 B E gk ~ 49~ 4F X 33 ST F (Qian,
2002) o = ~ Neferine & 7 P BgFr] & F o - 7 52 & e 4 (Yu and Hu,
1997) BEARES p o "”’Wﬁs?@é fl”ﬁ iE P gk 5%1:4 GRS BT O g =3
sl § aéfiF VES LG AER AN
BAFREHELLAD SN T EEA FR- A hiES
dufe e 4 & 3 drdld PHA #7i¢ & A #g3%:f & ¥ % %% (peripheral blood
mononuclear cell, PBMC ) 3 4 /&4 > iz 2 ¢ 72 NN-B-4 5 B3tk o d
I 3 s Lﬁ%? oo I e P NN-B4 & %%’ d ¥4 cyclin-dependent
kinase 4 (cdk4) mRNA # ¢ (¥ e ¥ Hp iz 2k 3> GO/GL P » » ¥ Fr )
IL-2 ~ IL-4 ~ IL-10 ~ IFN-y5? mRNA Fr3-v ’}TT%Q o Bfedrdlir e H
trimre 3 4 (Liuetal, 2004) o 45— @ 8 B4 4 5 o geo o A
P v I g sa A (S)-armepavine( Ci9H,305N; MW.313 )o(S)-Armepavine
% &_d Uvaria chamae #7 3% P~ %k ¢ isoquinoline #f 74 ¥ k&
(alkaloid) » B & 4 H 43 1929 'm¥e 5§ 4 B it & 2 F 58X 1Y
M w% (thymocyte ) =% 4+ (Philipov et al., 2000) » ¥ ¢t » armepavine
oxalate ¥ M_A 3 & 4 v n T #H T * e Ptk (human acute
lymphoblastic leukemia cell line; CCRF-CEM) =hm?2 &= (Jow et al.,
2004)c e P ¥ E B BROPERBBETEST LG LABEEE
*F B #(S)-armepavine & * & RPN (in vivo) 3% » MRL-Ipr/lpr
% B4k 8 (S)-armepavine » ~ W] [ PSR OT 74 80 ~ LE A~ R R Y
% autoantibodies ¥ 'w ¥ jFrZ g 4 > 533 (S)-armepavine £_F ¥ 14 e
MRL-Ipr/lpr % Eéﬂ}":/]iaﬁ’lﬁ-f—‘r o ¥tk ARt (invitro) B3N 0 A FH
#4731 (S)-armepavine £ F £ F ¥ A g e E P wmrr ch L B
T% > FitiekaL A AT a@ T d 3§ cytokine (A 4 @ ko
Bl AT R R TRRE o Rt R F G Pkt T EE TS
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s Hpe

R EHE PRk

4 3F % e MRL-Ipr/lpr | BT S8 B9 %P o 307 %
BRI 1235 PEEARHK -

= ~(S)-armepavine (e W B R HF b BEAS

3 (Cornoil) %% > #-S)-armepavine 4 % fie B = &
£ (5mg/kg/day) £ % # € (10mg/kg/day) & & o F S 5 BIT 5 4
rr e AR SHRBE s MAHEFTRE - FHEFTRELS IR E
(cyclpsporin A; 20mg/kg/day ) » & % % 14k ¢ ftﬁ; CIRIE S SRt

» MRL-lpr/lpr -] & B i engk B 82§34 i i04 47

d > MRL-lpr/lpr /| B { £ “BF 72 5 > w4 it v qc g 24
| PEB 8 R e R T -20°C ok e B B RIR A T o B A h ] R
* w fk ¥ § (Blood Urea Nitrogen, BUN) ~ #t® #vfFas ( Urinary
creatinine ) fr ik ¢ chjg-d FenficiE A dg 0 0 LA L E R el L
% (DRICHEM-3000 ) ¥2 Bio-Rad DC Protein Assay kit 2 ELISA reader
AN
» ~ MRL-lpr/Ipr -] & & % endg B 22975 5% ek 47
B B2 O HERLS SNEE R 2 o g 700xg
oo 10 A &P~ w30 A 0 0T ok m-20C ok E B sk o Y
LA E R o4 it 2471k~ 17 AST (asparate aminotransferase ) v
ALT (alanine aminotransferase ) % 21| @ 3Fx4 ip 743 3% o
I ~MRL-lpr/lpr -} B # = % B~ 18 22 %% fm*2 (splenocyte )
Bl R ERFEDRRT R T BIRE 0 TR F 5 M

L R mﬂ?f’g’s °

I

‘QH-

B BN e RPMI-1640 ° 14 Brygh & Bras > H#-2_ ¥ * 50ml &
R E 10 A48 T iR 0 1 T50xg B 10 A 4d e £ 12 9ml & FF
K- AR T g 4o > 1Iml 110 % HBSS 4% fwmre 35 R o
"5 2%z RPMI-1640 3 & fmie Jk B 0 32 % 3 37°C ~ 5% § 1t
BE e o
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# ~ MRL-lpr/lpr | R #%-5% % (splenocyte) =3 4

R MAEFRE S FHEF eI R E] KSR
mre e AT 963 T RE R E P > 2 medium & Con A (5~ 10uM) £
[P % 72 ] B o 285 4e ~ INCi N -39 5jtefie(CH-Thymidine ) 12 #-
TATE 2 DNA» (538 16 | Frergg £ 18 > % iz B M-z iz
BRI R RE RS 0 FAe 0§ 2ml R B PR ot B Y o
TP R R R R 0 T B ARt o b 2 E
Pl

= ~ MRL-lpr/lpr -|» R %% %"z ( splenocyte ) 7 cytokine
mRNA 2 3R

P (8 ] AR e BN R s F Y R 405 RNA 60
% Frgr T it 4b B~ PBMC ¢ RNA = U 4p e o #4638 e RNA 127 i
RT-PCR #77 ;X kg% &4 £ 7 9 W% m *2 o1 cytokine mRNA 4
BBV AR 53 BRI A - o

N~ MRL-lpr/lpr -] B % ¢ p ##u4 (autoantibody ) &%
n

o

o] Bl iz F? 4 H o2 B anti-dsDNA £ anti-Sm F=4Y
B
v

1 ~ MRL-lpr/lpr -] 8§ 5538 § & i 7]
(- ) #&* % -# = (Hematoxylin-eosin, H&E ) % 4

BB F e BRI 3.7%A48 58 thFl 2 £ 4 R sk
TA7 2 dum B R R o ey BRAR L 10 S
50 kiR 30 4) o iR 0.25%:nE kit 104 0 A ks 3 Ak
fgr EwrEEZRI 30F 0 s 95%'}]?]%}\'3‘ U G T
LS 0 TV AT o AEMRETERRT ST .

Mesangial hypercellularity 2. £ Z_& & ;% & B[¥ 40 & { %
%543k ¢ o mesangial area p m e Prlc P (TR X T LA %
Ppo0 4 N & B I ¥ 3 & fefe B e hypercellularity s & 1% mesangial
area ®* 73 2 3 3 Blwre i ;1 A &g & 0 hypercellularity >
% % mesangial area ¥ 73 4 3 6 Bwreir 2 AR E Y B
hypercellularity > + $84 mesangialarea ¥ 7z 5 4 1 6 B ¥z % >
@ > fic mesangial area ¥ 3 3 7 B A L Fehmredr 3 4 R4 Bk
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¥ #2 & ¢ hypercellularity » # & mesangial area ® 7 5 7 B2 { 7

Him e % o
(=) ®kAA 2w § L7 2 (Fluorescence immunohistochemistry )

#eo Bl e BTER e #«*7’ 22 0.2% Triton X-100 i£#* 10
bds e b 53 > 14 PBS ‘i’/m—/kw v 4r ~ 7 1% BSA
22 0.1% Tween-20 shhfa E e A 4CHRT eI X o
EPBS W= = fsde r 10100 B2 3 R ALY po¥ -k F 2 il
(mouse IgG conjugated with flourescein isothiocyanate; FITC;
Jackson) #2 % 90 ~ 45 > 5 PBS i* e = {8 > b 56 3T B
B T 0L Sk B AcaR 0 3 20 RBALER T B (FELE > T 17 Axio Vision
LE Rel 42 &~ 47887 % kg B ek 7> 7 i & 10

fluorescence unit / pm” % % 3. o
L 2 EFfs HP % (PBMCs) %

v FusE Al (Cheparin 5 1000IU/ml ) 2 B iE m;i R
(Terumo-syringe ) 4 P~ B A 2. F AR B8 % > L& AFRE T
800xg ~4C » &~ 15 245 - 3 KT.‘L FANA S 0 A BB PR
MRt IRINA R £353 {8 £ F 11 Ficoll-Paque Plus( Pharmacia;
density = 1.077) ® B FH R ™ jE > 121 420xg ~ F 8 > #o 30 4 48 -
fc# ¢ B PBMC & & 4c » if £ hmifie B3 % > 5 4°C ~ 750xg > 4
o 10 A 4Efs 0 12 9 ml & f%f]’J\%-:n. IRFERA > T ik 4e » Iml 710
2 Hank’s balanced salt solution ( HBSS; Hyclone ) 4% ‘w2 /% % &R -
g 2%1 RPMI-1640 23 £ 5m 7z kB » 32 % 2% 37°C ~ 5% § it g
BEf@e o
L— BT e 3 e %
# PBMC (2x10° cells/well)3z % *+ 96 34 T & 32 % 45 (cellstar) ¢ >
‘e~ 0.1% dimethy! sulfoxide (DMSO)# 7 1 k& (2550~ 100uM)
(S)-armepavine > "2 medium & PHA £ Fo 35 % 72 ] P o 2815 4c » 1uCi
g -39 ”!Fvﬁ”?w\( *H-Thymidine ) ™ & %574 = 2. DNA > (i 16 /] p%
32 & {50 1% e jc B (automatic cell harvester; Multimash 2000;
Dynastech, USA ) #-‘m% Jc B T 33 % 2 E g % (glass microfiber;
Whatman ) + - I 4c > 3 2ml ;% £ * %3 8% (FluoranSafe 2; VMR
International ) »% 3+ &g @ - 2 P E (B-counter ; LS6000IC;
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Beckman, USA ) p| 3 é+4+ 38 & (count per minute; CPM ) - I 27 %%

R 4 ;}gbt » 1T A —k»J— a 414 y[‘?ﬁ;lj‘;—é‘ri:

¥ P e (CPM) -9 2 = (CPM)
¥R e (CPM)

FrdE A (%)= x100
S imre g ORI

#PBMC (2x10° cells/well) 32 % 29634 T &2 £ 4 ¢ >4 » 0.1%
DMSO # 100uM (S)-armepavine > ** = ¥ B £ 7 L kB4 0
| 72 ] PF o 4c ~ 10% alamarBlue (BioSource International Inc.;
Camarillo, CA)3%2 & 3 /] FF > alamarBlue § % T+ » d g d ¥ =
¥ i d > F L ?¢_570fr600nmm ETopleHskE > T U A
DN mrE s
@ B & (570nm —600nm)
¥ P8 2 (570nm — 600nm)

LS co Haghl
# PBMCs (2x10° cells/well)32 % 3+ 96 34 T &z £ 45 ¢ » A w|iy
0.1% DMSO = % 7 F k& (25 ~ 50 ~ 100 uM ) 2_(S)-armepavine > 1/
medium & PHA £ F % 72 - Tl b FiR TR 2-70°C k4
I U 1 S s /EJ i (Enzyme linked immunosorbent
assay; ELISA) i& 7w % (IL-2 v IFN-y) B %

» 28w P (Total cellular RNA) 2 % &

# PBMCs (5x10° cells/well) 32 % 63T Rz £ 45 ¢ » F &1
2 PFEL Sug/ml PHA # it 2 m% & B2 0.1% DMSO & 7% ik &
(25~50 >~ 100uM ) z_ (S)-armepavine /& m¥e » >* = § (B3 % 44
Pos E ez g 18 ) BF o 11 4T ~ 500xg Fes 10 A A fc B e o e
*~ 1 ml RNA-Bee (CS-104B; Tel-test, Inc.) » /& £ 353 {5 £ 4c » 200ul
% 7 (chloroform) ;B & 2 F 152 304> £kt 5048 1 4C ~
12000xg » &= 15 » 48 > 4v » Z8F 2 B 5 & (isopropanol) *+ F A
Kz BREHBFEE-200T - ] FFEAMK RNA- & RNA * 1ml
2 TS%EpE e E A 4 4T~ T500xg A 5 A & BIHL L R 0 0
E 74 % 1 (Milli-Dry ; Peroseptive Biosystems, USA ) #-2 £ ‘w¥e
BPBTFIR2D 304 SRR S 0.1%E RS ¢ A
(diethyl pyrocarbonate ; DEPC) rJdZiE2 -k ? o 4&F 1% % b i
%k sk B 2+ (UV-Visible Spectrophotometer; CECIL, England) it &

SIRESNE ST (%)= x100
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260nm f= 280nm T s ko ¥ G E 2R e PR A 2 B A
B fsREF-80°C k4P i * o

LI~ F E&-R &7 4 F & (Reverse transcription-
polymerase chain reaction, RT-PCR )

b

~ 9 % 11 Advantage RT-for-PCR Kit (Clontech)i& {7 » 2~ 1 ug
> ¥ RNA »* 0.5ml #¢ ﬁiﬁl'»’g moo 41 DEPC -k#4F & 884 1 12.5 ub
dv x 20uM 1 0ligo (dT) g 513 3t 70°C 44 2 2 458 = %) B ~ k¥ >
o4 r 65Ul HhFE R 0 B §F %A S 50mM Tris
hydrochloride (Tris-HCI; pH 8.3) ~ 75SmM KCI ~ 3mM MgCl, ~ 0.5mM
dNTPs ~ 1 unit/ul RNase inhibitor §= 200units/pl & ¢ :ﬁﬁ:}ﬁi ko g
iz % [ Moloney murine leukemia virus (MMLYV) reverse transcriptase ] °
BEEA2CF B 1) EFEE 2 ¢cDNA (complementary DNA ) > 94°C
FRES A4 % 0k F g4 » 80 ul e DEPC -k 12 ﬁ-‘ﬁ 74 = 2. cDNA
BB B it 20 C AT B o2 25l R PR F BB
P2 SulhE EEE A S~ IX F s ik (£ 2mM Tris-HCl > (pH
8.0); 0.0ImM & = »=w fiy f& Ethylenediamine tetraacetic acid (EDTA);
0.1mM Dithiothreitol (DTT); 0.1% Triton X-100 ; 5%+ 7 ( Glycerol) ;
2.0mM MgCl, ) ~ 0.2mM dNTPs ~ 0.75uM 1% %515 (IL-2 ~ IFN=y)
4 2.5 units <7 Taq DNA R & fis (Viogene) ° F 2% ® 74 * chil 3 B
FIMA AT & - o J1 % B R PRI 4]F (Pelter Thermal Cycler; MJ
Research, Inc.) {72 R A4 F k0 F aifi® 5 94°C 4545 ~ 58
T 4545 ~72°C 1 48> 237 30 B o #9718 2 IL-2 fo IFN-y
mfe g F v H @ BEpr M & pr ( Glyceraldehyde-3-phosphate
dehydrogenase, GAPDH ) & & fidt 4% & & & 4 > 1.8% ¥ % %} ( Agarose;
Invitrogen ) & {7 774 & 7 o £ BIEFH 118 Tﬁ ( Ethidium bromide,
EtBr) % ¢ » & * ¥ ¢t s pe sk % % (UV Box; Hoefer UV-25; Pharmacia
Biotech, USA) % ¢ B 15 » 11 i B0 kr ¥ L B RAp A 47 % SRR
48 (ImageMaster VDS; Pharmacia Biotech ) I $#8B~21f s » 1 B2 1%
B 4 7 3088 (ImageMaster 1D Elite; Pharmacia Biotech ) » ¥ & 47 & —
4 (Band) 2 & & » #-H #iciE v 2. 18 > 27 GAPDH #cim4p v ¥R 2
wig o T F PBMCs ¢ &z ek mRNA 22 £ I o
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AL TR ey LB E R L (meantSD) k £ 7 o
2 Student’s ¢ test & One-Way ANOVA test &k & 17+ > p < 0.05 B4R

E a2 X
£ BB VYag & o

ETIN
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NS

~ (S)-Armepavine ¥** MRL-lpr/lpr -] B 15 & F 2. F 5

LipAkE 6k B (183~ ) » ¥t (corn oil) H 337
F 5 18.3£2.4% > m 4% & (S)-armepavine (5 & IOmg/kg/day) F ok e
PlawuvRE )R FEFI 31.348.8% 64.6£2.9% > @ I ¥R &
cyclosporin A (20mg/kg/day)™ ¥ P Bg 4% % -] B3 % 5 3 70.8£5.9% -
FEHR B > 7 352 (S)-armepavine 2 E_cyclosporin A #7# L e0
FEFTEFHFORTLA (p<0.05) -

~ (S)-Armepavine $** MRL-lpr/lpr -] B F # i 32 58

MRL-Ipr/lpr -] & ’?)ﬁ%ﬂﬁﬂ’gﬁﬂlkppma SIRT W 0 50
iz (S)-armepavine £_% ¥ :z L MRL-lpr/lpr -] B en® 7 5y o JE GG &
Jed2 6 iF ) HBE FRife % /& 47 Frife ¥ £ creatinine > BUN £ 3-v BT e
F%4cBl- A & B #t7 » (S)-armepavine ¥ ' A el AR P
creatinine ¥ BUN & 4 » £ H ¥ & & 3£ 10 mg/kg/day P¥ > creatinine
22 BUN 4 %] 5 74.0124.8 mg/dl ¥ 3.31£0.8 g/dl - #-v ff\rﬂ% I+ R &
TR e %‘”‘ﬁ? Y4B @ e creatinine 0 d Bl- C ¥ 4v oo
(S)-armepavine § #r]F-v FehAd 2 (p<0.01) 2 & RAE 4p b 14
B EBEFHRY T FR %A L EPrd]A cyclosporin A & S AR
# ¢ creatinine ~ BUN & F-v F » F] ¥ diip] MRL-lpr/lpr - 8§ ¥
Re RE LT R B AR G Moo F]Y AT Y 34 48 (S)-armepavine
g 5 :fv’P#'Jﬁ]u,sz ¥ £ creatinine ~ BUN £ 3-v F 7 & kit i
MRL-lpr/lpr -} B 5 i7

(S)-Armepavine #¥}** MRL-Ipr/lpr -] & glomerular
hypercellularity 73§ 58

rn"&\-\

1y

i

fvi

% MRL-Ipr/lpr -| ] 5 # 5 B it eiffze? > ¥V FR L i A
e B AT Sk 0 k3142 humoral immunity % cellular 1mmun1ty ’
il e L e B U F o Pl A3 H Y H&E %4 2 ;iﬁ
Ik e B B ek iR £ 12 mesangial hypercellularity 2. £ % § & ;¢ 7\
PR AMETSIRPN e cnf2 R o d Bl- A panel a ¥ F A0 18 iF
+ 2. MRL-lpr/lpr -] &2 F 5k p B &7+ £ ehiw (glomerular
hypercellularity ) - =¥ it & 35/ & ;T%Té ERDR s E gk RER: Bk
5 11 BB B lmPe o & 8 (S)-armepavine (5 % 10mg/kg/day )
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| BURF e P ORE e i5 48 glomerular hypercellularity 793R % (‘panels
b ¥ ¢c) > ifp Rk NP ’i‘ ) cyclosporin A A2 et ¥R e
(panel d) - L 7§ 7 ;N 44 mesangial area f eim e B P K
B P IFL‘/% 4 %(S)-armepavine = &_ cyclosporin A 7 ¥ Fri|
glomerular hypercellularity (Bl= B p < 0.01) o L & %4 arid
% T 8 & H&E % ¢ ehi % > iz» 3P (S)-armepavine g ¥ $r
#| MRL-lpr/lpr -|- B #7235 = ¢ glomerular hypercellularity =3 % o

(S)-Armepavine ¥t>% MRL-lpr/ipr /| & 4. £ 4§ & %
(immune complexes) L ff (8 5

¥ RLEAEE /bﬁ%”'\%"»«]‘:ﬂ% g%ﬁ-ﬂ%ﬂ*"m« fvm 5l B
v L B Flt A 12 anti-total IgG Fubl R ELER TSk IgG £
w; ERgAE et o d BlZ AT @4 18 i 4 2 MRL-lpr/lpr |- &

Tamp RE A E IgG LA "’A’%*" (panel a) » %] »\fﬁza
cyclosporm A 57 PR endrd] 1gG £ £ 4F & A IR % (panel d )
& (S)-armepavine EJ2 -] B o H B ikag F\ IgG v B AR & R VA IR
e AR S (panels b %2 ¢) o md A{riclET Y kR AE M
A7 EH A % @ E(S)-armepavine £ Z_cyclosporin A 327 P &g engr
31 1gG LB A & Wenish (p<0.05: F= B) o

(S)-Armepavine ¥t MRL-lpr/Ipr -] & autoantibodies
A 2 R

Anti-dsNDA #8882 anti-Sm F#88 §_ SLE & —‘F,'z N 4 I ]
autoantibodies > @ autoantibodies =& 4 I F N T L LIFE B
Mt d od PHEFHRLEEEF T rFLEAF L %é"%h-;tﬁiﬁ'ii—’_ﬁ
(S)-armepavine € j* °° autoantibodies & 2 ¥ ¢ |+ Flpt A3t F P T
L ¢ £ anti-dsNDA 448 &2 anti-Sm M h 3z £ > kF R
(S)-armepavine E_F € #r4| autoantibodies 7= o d Flw A & B h
% 857 MRL-Ipr/lpr -] 03 18 % FF > 48 0 anti-dsNDA kg 22
anti-Sm A8y £ 58P B endf 4e > @ cyclosporin A ¥ P &F engr ]
autoantibodies #& 4 (p < 0.01) - § -] B4 8 (S)-armepavine F¥ >
anti-dsNDA 748 & 4 ¢ P Bg e ] o @ 4 (S)-armepavine #| £ £
3] 10 mg/kg/day P > anti-Sm HA8 A 4 & ¥ B ¥ g i) 34.3% -
F] gt (S)—armepavine ¥ %g d J& > autoantibodies =7 A # K ¥ )
MRL-Ipr/lpr -] 8 2. SLE % A R AR5 L AN

129



PEEEER F2600 524

Ve

N

» (S)-Armepavine ¥+ MRL-Ipr/lpr -] Bk = 356+ 2. Fo 58

MRL-lpr/lpr /] RF| 2 @R OLFEF & ¥ € FREF M7 B
% I % o 4oB] T P71 0 4k 8 (S)-armepavine & &_cyclosporin A 7]
B RIRPrdp T Bk i 4 o Fpt > k33 42p)(S)-armepavine
¥ & 4c e cyclosporin A & e & # a PR 4 o

(S)-Armepavine ¥** MRL-lpr/lpr -} B %5 m%% 3§ 4 2
-2 —§-‘3

73 7 (S)-armepavine £ F E 0B G drdl LB F Bk o &
oy ;*% 12 Con A (5 & 10ug/ml)f1 5% fm "z 38 4 » 12 [’H]thymidine
uptake 7 3% Kk 3F 5 (S)-armepavine £ F € B T W A o AoFl AT
ToARLES ERES L2 | B B e P A€ 4% Con A #7{g
mid > m ConA T 18 ik~ 2 /| B3R me W 4 (hfe R §) 5 3 1
6 3 o § %7 (S)-armepavine {é € 3 IR ERHE e B 4 PTG AL
% (S)-armepavine mff'ﬂJ # 1) 10mg/kg/day FF > AT = > drd] 5w
Fe el 4 o @ 1% 5 AL e e cyclosporin A » ¥ Frd] Con A #73
Wb R e W 4 o $di ipl(S)-armepavine ~ 4ol cyclosporin A £ 3
Frdlm T WA i 4 > @ g MRL-lpr/lpr -] &7 % chf B F s o

(S)-Armepavine ¥+ MRL-Ipr/Ipr -|- B %% " cytokine
mRNA % T8 5

dofe B 75 0 cytokines ik IR € B2 mde B 4 gk F]pb s
AtE e RT_PCR e P8k i R v IL-2 ~ IFN-y ~ IL-4 £2
IL-10 MRNA th# 5 « d P 5% & e 28R pipt o 0 Ase
1183 + 2| B H "5 % “75 cytokines mRNA 1% I € P7 AgAk v
¥ % (cyclosporin A) #t#r#4] (B- 7A > Lanes1 2 4; B]- B) >
i+ P MRL-lpr/lpr -] B35 }ﬁﬁﬁ #9714 4 cytokines 3 4v 2 L% ¥
i 2d B R LB F RATER o (S)-Armepavine (5 fv 10mg/kg/day )
5 IR £ 4P B M endr ) R dm fe [L-2 22 IFN-y mRNA 74 oo @ IL-4
£ IL-10 mRNA hZ 3P| ¢ 28 & £ (S)-armepavine dZ T A& Fr ]

(Bl- A>Lanes2 % 3;B- B) - P> ~AF5k2 33t ‘*%Kf 3
Student’s 7 test &k 4 47 > 7~ | FF & * One Way ANOVA test kfrid

% & 51 (S)-armepavine % cyclosporin A Fg ¥ Fr#4] MRL-Ipr/Ipr fJ~ &
%K fm*2 cytokine mRNA =4 B (p<0.05)
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(S)-Armepavine ¥*> MRL-Ipr/lpr -] & cytokines & 2 7
BE

Riypwm 3 SLEchA 2 1 B X FZ A2 2 40T
fre WRER LR F o Rt iR B % % 7 4v(S)-armepavine €
g Frd M-S o fe i 4 27 cytokines mRNA i IS ik = B
< eI G kFrd] MRL-Ipr/lpr | BB R B F o FI 228 F
Rl F? A &d T e #7Z 2 b cytokines (IL-2 ~ IFN-y ~ [L-4 &
IL-10) 7z € . % ¢ % 3| (S)-armepavine 7§ 5 > ;"ﬁftb xk &
(S)-armepavine H_% ;{ﬁ d Ay T wmredri R d B F B ke
MRL-lpr/lpr -] BUp i 17 o B~ 7 #4000 18 3 ~ 22 MRL-Ipr/lpr
JEHE e 5P g A2 % & cytokines (IL-2: 83.9+5.1pg/ml; IFN-y:
44314 4pg/ml; IL-4: 75.315.7pg/ml; IL-10: 160.0£30.7pg/ml) > @ & i
AR 2P R ¥ 3 IR cyclosporin A ¥ #r4]#73 cytokines e7& 4 o iz
Bt e h RIS 0 F T e chif &S 1 9w € 35142 MRL-Ipr/ipr
R A 4+ £ dhcytokines & 5k B T e:E {7 o @ (S)-armepavine T PR
A8 60 P € XA R APR M ehdrd T3 cytokines ehA A o X
H % (S)-armepavine | € i 7] 10mg/kg/day pF » IL-2 ~ IFN-y ~ IL-4 &2
IL-10 sz & 4 %] © #] 54.524.7pg/ml ~ 12.0£1.3pg/ml ~ 23.61+3.8pg/ml
£ 24.8159pg/ml » #z(S)-armepavine ¥ iy § S5d BT dwre A7 Fen
foB F & R~ autoantibodies A 4 o fE XL E AR & RIAFE T TS
7k 12 2 Fr4) hypercellular glomeruli » B {é F]m 2L § 7 it @ % SLE
P )?5 R (T o

(S)-Armepavine ¥ MRL-lpr/Ipr -] 83 i e 58

ATV EAREREL G AST & ALT 7 B £ 6
(S)-armepavine £.F £ F "4 12 o FkEE T (B4 ) > *HE
AERE PN T HBE T hAST 2 ALT i % B A
BE ARSI (p>0.05) Fp ia34(S)-armepavine = £_cyclosporin

A:}gmz Eﬂﬁ 2 %Egﬁﬂi‘_%. I

» (S)-Armepavine ¥+ PBMCs 3 # 1§23

5 in vivo #2538 7 &> (S)-armepavine & F H K& A4 4 @
$ri] SLE fgp i€ (7 0 @ e AR AR 4 T A AL Frd] T dw¥e
A ke Fpt ATy 3t F 00 PBMCs 3 #5558 0 2 PHA 2 Tl > 45
31(S)-armepavine £.F ¢ BT dwmre e ® > i2m FF34H 7% 8 o
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H & [*H]thymidine uptake e~ ;% % 4 24(S)-armepavine %_% €
B PBMCs 73 2 > S % 4eBl - A “7r » § ¥ 12 PHA (5 ug/ml)
ST 72 o) B t5 > ["H]thymidine uptake + %) § #f r 26 & (331£10.6cpm
vs. 8858+220cpm; p < 0.05) o DMSO (0.1%) & % to i " 4 & 1t

( 331%£10.6¢cpm vs. 264+26¢cpm; p > 0.05) 2 £_12 PHA & it
(8858+220cpm vs. 7512+£596¢cpm ; p>0.05) ek LT # 7 € B 5w
frenid 4 o om ARG PHA dykRT > B b aJ?(S)-armepavine » %
¢ % PBMCs 3 # 3 =@ #5 (331%10.6cpm vs. 264+26cpm; p >
0.05) - @ (S)-armepavine B ¢ #r#] L d PHA 7% it #7i = PBMCs 3§
4% ¥ R IERAPM I o A (S)-armepavine 25 ~ 50 £ 100uM #1
F R engrd || At o Bl 5 88.911.1%98.11£0.5%%2 98.510.6% H 1Cs,
K5 11.9uM (B+ B) -

~ (S)-Armepavine ¥+ PBMCs 75 /& & 8 55

A it R % 74> (S)-armepavine £ j e im e B A g 4 o
Tl A2 E R F R R e 3 E 5 R 4F H(S)-armepavine Fr] m e 3 4
gy 4 S d B BRame F kA kae 12 100uM (S)-armepavine E
%4t » PBMCs ¥ A& % &Jd2 0~2~12~16~24~36 48 27 72 -] p& >
£ 2 AlarmarBlue test X3P e 35 F o 2% 4Bt - 17 0 2B
PR BL AT R R ehdm te 3 S A W] 5 84.749.8% ~ 78.2£10.2% -~
84.9+14.6% ~ 74.5£9.6% ~ 81.9%£11.6% ~ 92.8%48.7% ~ 92.3%£9.5% &7
97.417.0% » L ez s Ep it T ap ot 8 (p>0.05) - %
d pF % @ &> (S)-armepavine T F S d B R F K wme ke
PBMCs i 4

-+ = ~(S)-Armepavine ¥** PBMCs ¥ cytokines & 2 13§ 5

I E#H 973 > cytokines 13 4 “,% TERET mre s it 4
G T iz 3 2 o 245+ 3 F % ¥ 4v > (S)-armepavine ¥ it € F#r ]
cytokines & # - F]gt o A3t F 107 Rk R 2 (S)-armepavine (25
50 4= 100uM ) fd® A 7% it 22 PHA & i endmde > 3t 72 0] pE1S 14 R
IL-2 £ IFN-yeirz £ k%% (S)-armepavine £_F ¢ & 38 cytokines :H 4
dod Bk Fir(FL - 2Lz ) 4 PHA {ljcim® 72 | p515 -
¢ i@ PBMCs 2 # = & e»1L-2 (331.3+11.1 pg/ml vs. 0.0£3.6pg/ml; p <
0.01) £ IFN-y (967.6220.9pg/ml vs. 23.946.9 pg/ml; p < 0.01) = 7
Jk B eh(S)-armepavine I * § ¥ A E - PBMCs 7 E2m B8 @

(S)-armepavine B ¢ & Ik A& 49 BE 123 #7402 PHA (8 IL-2 &

1y
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IFN-yeh &2 2 » ¢ 4 LB & 3 100uM pF > %7 ¢ # IL-2

(0.0+5.6pg/ml) £ IFN-y (37.6210.1pg/ml) % i I 4ofe 4 78 i % i o
(S)-Armepavine #r#| IL-2 £ IFN-ye1 & 2 0 1Cso 4 B 5 20.9uM £
6.3uM o F]pt » (S)-armepavine ¥ %‘ﬁft} # " cytokines i E 4 % e
PBMCs 14 # T % o

» (S)-Armepavine ¥+** PBMCs ¥ cytokines mRNA %

e’ f§3
% 7 ¥ (S)-armepavine #r] IL-2 22 IFN-yeng 4 £ F Gd §2 58
H H F)end B #5516 (S)-armepavine &2 18 | e PBMCs 1>

Pz v RNA # 1 > 2 RT-PCR %3:=% mRNA € 2 X 5 -d Bt w
Ades § e St A S R EEPF > % 202G cytokines mRNA 1% T
% # 2_DMSO (0.1%) & & (S)-armepavine ( 100uM) % 7 € F X F
it %m ¥z ericytokine mRNA 74 e & PHA ¥ % 7 »]L-2 22 [FN-y mRNA
sd LR A ] € 4 2058 79.0 B em 7 fe kR (25-50 22 100uM )
e1(S)-armepavine T* T > (& d PHA #7iEt A 4 0 IL-2 & IFN-y
mRNA P] ¢ & 37 F A2 R hdrd| R % (B 2 B) # #2 [L-2 mRNA
s | A A B 5 29% 2 39%22 71% 0 @ ¥ IFN-y mRNA e 4] |
AR A E G 32% ~ 49%2 64% o F]Rt 0 (S)-armepavine ¥ A ¢ S d

BRI Fehd om0 cytokines 1A 24 o
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¢ Fﬁa%iiﬁ 268 ¥w2p

£ -k
Pavirilacio s {E R eniB 0 7 % 2 H AT i Ed ¥ A
Twie Tl Fehd B F el ek 47 o - ~ Ao RBRAH
RPN HFR > X £ CDA T wwe § BB K Y
1994) = ~ & CD4' T ‘w*z & ¥ MHC class II 4 %
P A SRR T Y
i (Koh et al., 1995)

1] B

LA

I{?m‘ﬂ k2 (Rozzo et al.,
£ FIET 6 A
ﬁ?u'im%ﬁﬁf)}% v » A géi f
i sk (Jabsetal, 1992) - 19359 % %

+ % P~e(S)-armepavine ’L%“' PRk
al., 2004; Wang et al., 2004 ) -

7

~

s X5 anti-CD4 H $k$F48 v 2 :c L SLE
AR 2
F-‘ ’%.g it %3—

v
R dnhR e dp 0 G
§Ard] T e 3 24 chie 4 (Liuet
JREFET P &R (S)- armepavme/p)?‘ SLE 1% {744+, ¥ “} 12 PBMCs
MRL-lpr/lpr | K0 T P2

’J' E] Ell m,{?ﬂ

Flpt o AL H P HE3Y MRL-lpr/pr
» #%31(S)-armepavine 1T * 4 5 @ o

.a‘?v—»

’

FROEARTF §THFED
B4 RvRF Fas = 3 cufAg @ :fn HEE R end 4 (Nagata, 1998) o B2
22 Fas ligand 73 &

L
% 4p 41 Fas 2 & %2 % peripheral selection i #2( Singer and
Abbas, 1994)» i & 1= X5 EIpdp 1) negative selection Az~ 4 . Fas

‘1ﬂ

(Castro etal, 1996) @ T imizehx Ex4 28 g
LRk L LAPK 0 Fla F3 MRL-lpr/ipr |
,:v;—,ﬁ?

‘\q
& 1 Thl ‘¥z
Th2 ‘mﬂg E]J 1—,':3 3@‘9{ 1—,“3

;};5113# B ;?‘;,Tmﬁﬁ FEgp i, F ;ﬁr} cytokine 2 H
~ _ﬂ B
i A2 ¢

}‘iﬁ%é_ﬁﬂi
v R G

B (Mok and Lau, 2003 ) o g2 58 T2k gk % B oo i® n\p fap LR

: (LI ’Fﬁmg
EA = it SN/

L

& (Horw1tz et al
Cytokines %

ER

RZ

B A S AR A3 (Andreakos et al., 2002) -
%ﬁﬁm*mﬂ@ﬁ%ﬁgw
7 B (Szaboetal.,2003) - e

‘ﬁ%’ﬁim
{Thl & Th2 #7434 A& 4 i cytokines '3#» FELE D
1994; Llorente et al
bt i

» & SLE A =
., 1994; Mok and Lau, 2003)
T ‘w2 ST A e s s 3L = i AR ¥
it 223 4 (Falcone & Sarvetnick, 1999 ) o @
N

)

IRE AR M o
, R
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B % & SLE ¥ #_#& 7 autoantibodies % sz # ‘m?e "t &\ §_wmPe %
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1395~ v ff 4 R armepavine » £ H i chE o e fpY T g
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Y EE )

Genes Mouse primer sequences (5’ to 3’)
(bp")

Predicted size

IL-2 TGCTCCTTGTCAACAGCG
TCATCATCGAATTGGCACTC

IFN-y TGAACGCTACACACTGCATCTTGG
CGACTCCTTTTCCGCTTCCTGAG

IL-4 ATGGGTCTCAACCCCCAGCTAGT
GCTCTTTAGGCTTTCCAGGAAGTC

IL-10 TCAAACAAAGGACCAGCTGGACAACATACTGC
CTGTCTAGGTCCTGGAGTCCAGCAGACTCAA

GAPDH TGAAGGTCGGAGTCAACGGATTTGGT
CATGTGGGCCATGAGGTCCACCAC

391

460

399

420

983

Genes Human primer sequences (5’ to 3’)

Predicted size

(bp”)
IL-2 GCTACAAACAGTGCACCTAC 262
CCCTGGGTCTTAAGTGAAAG
IFN-y GCAGAGCCAAATTGTCTCCT 290
ATGCTCTTCGACCTCGAAAC

* bp = base pairs
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