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Research on Effects of Cordyceps Sinensis in Arthritis Synovial Cells

Chan-Ku Kim", Seong-Soo Roh', Young-Bae Seo™

Dept. of Herbology, College of Oriental Medicine, Daejeon University
Daejeon 300-716, Korea

ABSTRACT

Objectives : This study was carried out to know the effect of Cordyceps sinensis(CS) on the immune
inflammatory responses of athritis and function.

Methodes : To analyse immunomodulatory effects of CS, cytotoxicity and inhibition of proliferation
against of synovial cells, gene expression of inflammatorv mediators such as TNE-q, IL-18 and IL-6,
DNA-binding activity of NF-kB and AP-1 were measured in vitro.

Results : CS didn't show cytotoxicity against human synovial cells and inhibited proliferation of human
synovial cells in a dose-dependent manner in combination with rIL-6. CS reduced the gene expression
of IL-6 and IL-18 in a dose- dependent manner but didn't reduced that of TNF-a in human svnovial
cells. CS reduced the binding-activity of NF-xB and also reduced that of AP-1 remarkably.

Conclusion : We found out that Cordyceps sinensis has immunomodulatory effect of suppressing svnovial
cells. And Cordyceps sinensis will be used as a stable remedium in the auto-immune disease in the
future.
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RBEET WHHBOE AHERY &3 24
EHEE (Cordyceps sinensis Sacc.)o] iRiEHH: B
o s FEE 9 FAHE FEBTER 2L B
# Rz’ <ATHEZ>Y Ag JAHYT, #
MaEsty bmfbRSle #pEe® MM, B
Mol WAL, BT, B, IRIEEE ZAFBIY
W, B wREBE BH KRB, RRTE B
B, ZARE 59 50 $45H7 Q.

@] o fe|Rg A7F HAdAs} B
A" 32 Chen3’e AAFHEJ} in vitro oA
A4 9 33 829 interleukin-2 B&& 7l
AANZ3, lupus FERWY NZB/NZW F1 439
AE717He dAA71H, anti double-stranded DNA
9 AL YASEZZE human systemic lupus
erythematosus®ll AMS-E 4 U488 HIdHI,
Kuw ¢ £45% vge 33859 CS-36-39
9 CS-48-51 ¥-go] Adas] AE €4, polyhydr

oxyalkanoate® A}=¥ human mononuclear cell
2] interleukin-2 % tumor necrosis factor-a A4
g JAEe AoE Hol g4 gEd W A
ol UL B33P

o]8} Zo] X@ME R} HAYGA o] thale ThFg
Haxggol gde gAQledr Bysin, ded
HE FAAZA JaHT glen Zyde EAA
B84 Uig 53 993 gEE 583 dyRy
7t gie 4Fol

oloff ZGEE WAAA Lol Yuie He
Aoretd, A7HAREEY Q) Fries BEYG
AAZA AB/HFEY 7HsAHS E¥EIA, in
vitro °l4 human synovial Al¥o] g AREA
%2 oA &3 IL-18, IL-6, TNF-a a4 3&
24 IL-1B, IL-6 2d% ELISA ¥4, NF-xkB&
AP-15HS 573 signal A2 243 Ed foe
AAg drie] Rudlhe wleld

AL 2

1. A&
DL
]

Ao AME® ABEY  (Cordyceps sinensis
(Berk.) Sacc.)e 19979 89 i B AR

i 7 A AL FH JFEAL, &&=
4T ALFoA Bt F APA oAl A AT
€ AMS-8FITHFig. 1).

Fig. 1, Condyceps Sinensis (Berk ) Sace.

2) #8¥% FEE (Cordyceps sinensis
extract : CSE) H=

ABEHE 200 go] 4z FFF 2000 o E 78
det F27)04 3 FE8Y & A FY o
Hatd olg 7Y ZFFFA (Buchi B-480, Switzerl
and)2 ¥%3tn, o8 A 2 #x7] (Eyela
FDU-540, Japan)& ©]&3t9 @A Axd £HE%
228 (14 92 U5 (-4T) 2usidr Ay
52 3NES AMEEG.

3) Alek &l 7171

Cordycepin, diethyl pyrocarbonate (DEPC),
chloroform, RPMI-1640 ¥}, isopropancl, 87
4389 (RBC lysis solution), ethidium bromide
(EtBr), Dulbecco's phosphate buffered saline
(D-PBS), formaldehyde, polyacrylamide, magnesiu
m chloride (MgCI2)¥ Sigma (USAAL AFE AR
dlgen, Tag polymerase®t Deoxynucleotide
triphosphate (ANTP)= TaKaRa (Japan)Al A&,
AMALEA  (Moloey Murine Leukemia  Virus
Reverse Transcriptase : M-MLV RT)9}  RNase
inhibitors Promega (USA)*} A|¥-&, RNAzolB+
Tel-Test (USAAL A EE, $eiol842 Hyclone
(Logan, USAMX} A#AE, 18l Agarose (FMC,
USA) € ARgata, 7let gut Al 54 A
ok-g A8t

2 d3po AMEE 77l HPLC (Shimazue,
LC-10AD, Japan), spectrophotometer (Shimazue.
Japan), AAE-217) (Sigma, USA), Bio-freezer (Sa
nyo, Japan), Turbo ThermalcyclerTM (Bioneer Co.,
Korea), ice-maker (Vision®@8h) % homogenizer
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(OMNI, USA) & AHg-atgith
2. %4

1) Cordycepin (3'-deoxyadenosin) £44

®FF cordycepin 5 mg/nlE FF4 (HPLC &)
o Foli 1 mg/nl/H209 FE7t HEF HE3] A
Z3le} 5 g e HPLCO FU3he] &4 3ok

CSEY cordycepin THi2 #zelr]) 9150
CSE 2 mg/nl/H20%} cordycepin 2 meg/mnl/H20E 7zt
7t ZA1EE q98tga. 12l CSES cordycepin
& FHog T AE 5 g HPLCOY F93H
Y 3ged 2 2718 ey 2o

HPLC  Shimazue

Detector 220 mm
~ Pump LC-10AD pump

" Column  J'sphere ODS-HS0 (YMC Co., Japan)
Column Temp. 30T
Solvent  30% MeOH in H20

2) Human synovial MIE 22| I MEZESA| oIy
21

(1) Synovial ¥ %2

ety AYE FEuEdA BHAERY
synovial tissueE &F o} synovial membrane %
A& D-PBSE 33 AA% % He xztoz Hd
3l conical tube (15 m)oll 2ol 1400 rpmolA 5
B2 44¥d 9k Tubed] DMEM {containing
collagenase A (5 mg/nl, BM, USA)¢} DNAse type
1(015 mg/ml, Sigma), antibiotics (penicillinm 104
U/nl, streptomycin 10 mg/nl, amphotericin B 25 ug
/u)}E AL 37T CO2 wig71el A 2/ 7 &<t uiek
st 05% trypsin-02% EDTAE A7}t & 30
B A wikst gy vk § PBSE o 23] 1500
romOl A spingt ¥ DMEM-10% FBSol 1Y 3¢t
HikelAnh 139 & 05% trypsin-02% EDTAR
synovial MX & ¥&5td DMEM-5% FBS wj okl
o] 105 cells/m EEZ ©Fo] 24 well plated] £
skt

(2) Synovial M X2 AMEZEA

AE=4uHE SRB assayH2 of wE sy
Ao AFE-5t9tt Human synovial AlEx 37T,
5% CO2 incubatorolAl A& AE trypsin-EDTAE
Bo 2 single AE7} HEE o, 15 x 10470
o] MEE 9% well plated] 2333 incubator (3

Ol

rrE

7C, 5% CO2)90A 24A7t wigs & XaH ¥ &
B BA7 AHsidth Y T8 Fo wdds
W] PBSZ 23] AlH3d, Z} welldl 50% TCA
(trichloroacetic acid) 50 W& 7Fskx 1 Al &
4T "Asn, FHFFZ 58 AT 9L well
plate® F7I1ZA  AXIEh a2l SRB
(0.4%/1% acetic acid) £94& 100 u/wellZ 7135+
RTelA 30837t staining § H, 01% acetic acid
solution® 2 ¢F 4-531 A3 o F7|50M AR
3t 10 mM Tris BaseZ 100 u/well2 £8|A17
t}. o] plate® plate shaker (Lab-Line, USA)lA
35 speed® 5%¥3b shakingdtl  Elisa Leader
(molecular devices, USA)Z2 540 moll A absorbanc
e ZA8A

(3) Synovial M2 F2A]

rIL-6 (R&D system)5& X238 synovial AL
o] FAAMALE ZA3}7] 93t 96 well plate?]
Z} welloll 2x106 AME4 d7b8la, 28EE FE28
7 IL-65 FEEE Agstd HIE 37TAAM 724
v wg srded, 50 uCi/ml 9 [methyl-3H]
ThymidineS %718t thA] 8AI7F widetdct Al
FUE F5" AR 54949 &S A8 9
sty M EZekg NESFF7] (Cell Harvester)E AHE-
3l &2 -5 A] (Glass microfiber filter, Whatm
an)9oll ¥ty AXF F A EH71 B
~counter)E ©]45d ALY FHHEAY FE FF
asi=g

(4) Synovial M3¢ RT-PCR

® RNA %

HaEs & 4398 AAT $ RNAzoBE ©]
£33t synovial AEZLS BHEY & RNAE F&3}
= g gyl 523 RNAE diethyl pyrocar
bonate (DEPC)E H&3t 20 W9 FF/HFo =9
RT-PCRol A3t

@ AA-ZFEEA 9488 (RT-PCR)

QAL (reverse transcription) Y2 TH|H
total RNA 3 w& 75CAdAAM 58 F¢ =HA
(denaturation)A} 7132, ©olo] 25 4 10mM dNTPs
mix, 1 # random sequence hexanucleotides (25
pmole/254), RNA inhibitor24 1 4 RNase
inhibitor (20 U/u), 1 @ 100 mM DTT, 45 «
5xRT buffer (250 mM Tris-HCl, pH83, 375 mM
KCl, 15 mM MgCI2)E 713k % 1 w9 M-MLV
RT (200 U/é)E A 7bsta DEPC A€ S/
FEA JF Ryt 20 @7t HES 9% o] 20
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e ¥he EgAe F 4L 3 2000 mpmolA 5
7 QA7 37C g XM 608 B¢
7 first-strand cDNAE 3% thg, S5TAA
2 ¢ wAEY M-MLV RTE %‘éﬁ} Az
3o 4=H DNAE polymerase chain
reaction (PCR)*ll AHE-8}%t}.

® cDNA PCR

PCR2 &2z w49 Turbo ThermalcyclerT
M (Bioneer Co., Korea)E ol&3la $3stgr} gt
42 olu] FAE 3 W9 cDNAE F3o2 AMES]
3, F#o) g primere B-actin, interleukin-6
(IL-6), interleukin-12 (p35, IL-12), interleukin-12
(p40, [L-12), 23] 2 interferon-y (IFN-y)& ZZ3}

7] 948k sense primer (20 pmole/d)$} antisense
primer (20 pmole/u )& E33IY 1 d & 7}ty o
Al 3 @ 25 mM dNTPs, 3 ¢ 10xPCR buffer (100
mM Tris-HCI, pH83, 500 mM KCl, 15 mM
MgCl2), 28]31 018 W Taq polymerase (5 U/d)
g HU1e o 2E Rrl 0w HEER YESF
& 7}3}2 predenaturation : %5°C, 5%, denaturatio
n:9%T, 1%, annealing : 35T, 1%, elongation: 7
2C, 184 25 cycles¥ $ postelongationg& 72Tell
A 38 Feke A0z PCRS S8yt #
PCR productse= 20 ¥ 12% agarose gelol
loading3te] 120V ZgelA 2083t AV1HEE 53
o P43t

Oligonucleotide®] 718182 &3 2o}

IL~1B+=, sence oligonucleotide, 5'-CCTCTTCTT
GAGCTTGCAAC-3'; antisenceoligonucleotide,5'-A
GCCCATGAGTTCCATTCAC-3' IL-6+=, sence oli
gonucleotide, 5'-ATGAACTCCTTCTCCACAAGC
GC-3' ¢ antisence oligonucleotide, 5~ GAAGAGCC
CTCAGGCTGGACTG-3'.

TNF-a+, sence oligonucleotide, 5'-AGCGGCTG
ACTGAACTCAGATTGTTAG-3' ; antisence olig
onucleotide, 5 -GTCACAGTTTTCAGCTGTATAG
GG-3'.

B-actin, sence oligonucleotide, 5 -TGGAATC
CTGTGGCATCCATGAAAC-3' ; antisence oligo
nucleotide,5'~TAAAACGCAGCTCAGTAACAGTC
CG-3.

PCR product®] %2 Windows 1D main program
(AAB, USA)E ol&3}o] FHug (height, HH2R
489}

(5) Cytokine &3
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Synovial AI¥E 49 383 subculture (1x105
cells/ml) 3l4 12 well plated] 2x106 HEZE
welld] B33 & ejo}83 ZY RPMIIGA0 v
Ao Z gvemnight A XHEE F2F 0 w/nl,
100 we/nl, 200ug/m)& A3 1AL F (-6
(100 U/a)E 224t wellel #H718M5ich £HBH%
22 ANshn 48 A T C02 2AL7A
wlorstgel. vl F8F AA wgdE 2000 rpm
oA 587 94%2 s F5de g, FAsn,
PejYste] CSEE AAsAT) Cytokine F8HF ¥
Ae  ELISA kitg "}%ﬂﬁ# IL-18 (R&B
system) AAHHE &9 IL-6 & bioassay S
F85gct.

(6) Electromobility shift assay (EMSA)

O MEejg 2 ghebAe

synovial ¥ E 6 well plate, ZF wellol 1x107
AT BF3T 1247 B¢ SHEA FE
RPMI-1640 viFelol A wjokdt § XBHE 355
3 L6 (100 w/n)E FH7I o5 A 6XM &
oF wjeksdth.

® Nuclear extract

W g HEE 4TolA 1,200 pme2 1087 9
ARt AS5de AAT T AAEFE A
slgt o] MEo 3w Huo #3849 A (10 mM
HEPES, 15 mM MgCi2, 10 mM KCl, 05 mM
DTT, 05 mM PMSF, pH7.8)2 A7sti 89 10
B 9A3 & 2000 pmeE 1087 94lET sy
AE9E AAsATE OA S5 EA A Vel
01%¥ %7 HEE NP-40% #7183, Dounce
homogenizer B pestle o] &3t X E w3y
7238 3 4TA 2000 ripmO 2 1087 48
g3l FZ A AA3NYT o] Ao gFE&A C
(20 mM HEPES, 25% glycerol, 0.35 M NaCl, 15
mM MgCl2, 02 mM EDTA, 05 mM DTT, 05
mM PMSF, pH79 25 nmE 3718tz 4TCoA
12000 rpml.2 147 59 94288 g 459
& 3l4ste] 18A7F S0 R $E89 D (2
mM HEPES, 20% glycerol, 0.2 M KCl, 0.2 mM
EDTA, 05 mM DTT, 05 mM PMSF, pH7.9)°4
439 A8 AEE 4To)A 12000 mpmo g
1A A4 EEe F ek sa3tqich

® Gel mobility shift assay

EMSAS 918 gel shift oligonuclectide @718 %
2 &3 2t} NF-kB: 5 ~-GGCAACTGCTCAC
TCTCCCTTT-3', 28]1 AP-1: 5'-TTTCATAT
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TACTCT-3'% a32P-ATP9} Klenow &4E AR
3l 3’ -end® A%, 5-endE labellingdle
probesZ AM&319ITH DNASH deidzie] A
22 20 we nuclear extract, 2 w9 poly (dl-dC)
7t Eoile wked (10 mM Tris-Cl, pHR0, 100
mM KCl, 5 mM MgCl2, 01 mM EDTA, 2 mM
DTT, 250 wg/nl BSA)ol competitor® #H7}psbAvt
H7VA k3 E oA 30832 wHAl7| I wlE
FHg A7) labelled-probeE(05-10  ng,
100,000-2,000,000 cpm)< H7}ek 3 thA] 3087 o
& A wke-AlZETE 6% polyacrylamide gel& 20
2t prerung 3 NGNS loading ¥ The
150V, 10 mAZ 3A 5 AVY95S st
Bromophenol blue (BPB) dye’t RO 2XHE 1-2cm
J=7tA] olEdAl HE AVYES WFIL °oE
vacuum gel dryer (Bio-Rad, USA)oll A ¢k 3 A|7t
AZF e X-ray filmol =&A1H 7427
(1) EAA

thorst Ao gRE 48 AdE meantstandard

1. Cordycepin &4

CSE9] cordycepin #3242 cordycepin® CSE
HPLCE 4o &g 3 HPLCo F3ty

EFF cordycepin 5 g FYIFE o 6479
AN @ 93E B 5 giglon, o] mz9 w3
& 7395487 area® &A% tHFig. 2, Top run).

CSE9} cordycepin A23H#e #@al7) $)81d
cordycepin 25 w¥ CSE 25 w& THoE E§3d}
o FA48 A 643089 =AM 5073159 area®
24 Hd=v(Fig. 2, Bottom run), )& cordycepi
n 9=} Blwshd 1375415 aread] 717 U
gt Ao wognh

234 cordycepin® CSE H-EA) et =
9] UV T4 (Fig. 3.(B))°], cordycepin ©=Eofof 4]
Uehd UVEA(Fig. 3.(A)% 2A5E F6E el
9 Zeg Hol E Afe] AEH XK#4E |
cordycepin®] =l A€ & 5 Ak

wEhr] B Ago) AMEH XSFEE s cordycepi
nol FHEol Ae Aow ATEHAG

TFig. 2. Quantitative Cordycepin Chromatograpy of Cordyceps
Sinensis Extract by High Speed Liquid Chromatography

HPLC chromatogram on J'sphere ODS-HBO column of the
decoctions repeated from crude CSE and cordycepin.  HPLC
chromatogram cordycepin standard (5 wg) (Top run). HPLC
chromatogram of a subject equal mixed with CSE (25 ) and

cordycepin (25 wg){Bottom run).

2. Human synovial cell 4] 94 &7}

1) Human synovial celloll CHEH MESMN

CSEQ] NExAdE #2387 98t CSEE 1 we/
o, 10 we/ml, 50 we/nl, 100 we/ml, 200 wg/nl, 400
wg/mY Fojsle] RAIHS W H NEZAEES
£33

27 AEES 100:72%2 VERGT 1 w/nl
EAFe 90.0+84%°1908, 10 we/nl, 30 wg/nl,
100 we/ml, 200 we/ml 2 400 w/m FAIFE 22
98.0+65%, 99.4%89%, 100.3t26%, 91.0+46% =
85.3162% T2 AEEo] el synovial Ao
tidk CSEQ] E4¢] §1e& & = UtHEFig. 3).

125

10

Celf survial No. (Yefeantral)

Control 10 50 e 200 400
CSE (ag/mly

Fig3. Cywtoxicity Effects of Cordyceps Sinensis extract on
Human Synovial Cells
Human synovial cells (2x104cells/well) were treated with various
concentration CSE for 48 hrs. The results were cxpressed the
meant SE (N=6). Statistically
significant value compared with control group data by Student’s

t-test (xp<0.05, *xp<0.01, *++p<0.001).
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2) ZAEE0 25t human synovial MZ Z4
Mg B4

gzl 23 synovial AE F24& 15638+505
cpm o] ok, fdAL-67HE Helsh A3 14447024203
cpmC g F7FEATH

rIL-69 CSE 1 we/mE F3 & 140231554
6 cpmo®E ZAEed §o4e ¢ CSE 10
w/n F9F, 100 w/n B9F, 200 w/d FoT
58 7tzd 12314542389 cpm, 110,806+4,723 cpm,
7434512122 cpm B2 FYAUA ZAEHo &
&EHOE synovial MEZ} AAHL ¢ & Ygh
(Fig. 4).

el prolifertion foom}
n &%

Control tIL-6 200 s 100 g/l 19 ot 1 ugiet

CSE(~ dL-&§)
Fig. 4 Suppression of Interleukin-6 Production by Human
Synovial Cells Culture by Cordyceps Sinensis extract
Human synovial cells were stimulated with or  without 100 U/
o rlL-6 for 24 hrs. The results were expressed the meant SE
{N=6), Statistically significant value was compared with only
tIL-6 group data by Student’s t-test (+++p<0.001).

3. Human synovial Alx¢] IL-1B, IL-6,
TNF-a §34 wd 24

IL-6 S AA LA media HET (lane 12} Ht
&2 1780193, rIL-69H8 A2lg F= (lane 2) Ht
T2 170 AckFig. 5).

rL-69} CSE #WRAXIZAN 100 w/n A2
(lane 3)¢] HtZ-& %olY3, 50 we/nl HelF (lane
4)8] HtF- 98019 em, 10 w/u AT (lane 5)
o) Bt 156% L-69+8 My AR IL-6 &
ARprao] 436%oIM 65%7HA FE gEHoz
A dx a7t JelgtiFig. 5).

IL-18 FAALENM media HERF (ane 1Y
Htgh2 20901912, [IL-6%8 A3 25 (Jane 2)
Htg-& 20102 eHFig. 5).

-6+ CSE ¥W3AaZdld 100 w/d Auld
(lane 3)2] Ht#He 129019032, 50 w/ml At (ane
4)9] Htgt& 140019021, 10 we/nl H2F (lane 5)

o] Hi@re 1752 (IL-69H A2 A B IL-1B
Az o) 359%A 13.0%7HA A A&
771 Yebgth(Fig. 5.

TNF-af- AR S o)A media HZ2T (ane 1€
Htgke 20401903, IL-69+8 AElg 23 (lane 2)
Htge 20304k Fig. 5).

rL-69F CSE #HaiAx2ZolA 100 w/n Held
{lane 3)9} Ht3te 2010102, 50 we/m X&]F (lane
4)9] HiZke 20601929, 10 we/ul AT (lane 5)
o] Ht#te 20002 IL-69+2 Hd Ao sty
HAF F719h JA7 vehtA edskoiFig. 5).

M1 2 3 45

S41bp

* “ 365bp
B-aCtm n‘_ §48bp

Fig. 5. Inhibitory Effects of Cordyceps Sinensis Extract on
Cytokine Gene Expression in Human Synovial Cells

Human synovial cells were cultured with Cordyceps sinensis
extract (CSE} and rIL-6 for 3 hrs. RT-PCR was performed by
cytoplasmic RNA isolated.

Lane M, 100bp DNA marker ; lane 1, RPMI-1640 media contro] .
lane 2, rIL-6 (100 U/m} ; lane 3, rlL-6 + CSE (100 ) : lane 4,
fIL-6 + CSE (30 w/m) ; lane 5 rIL-6 + CSE (10 we/nl) and
internal control (B-actin).

4. Human sinovial cells¢] IL-6$} IL-1B
Bujg 24

Y23 IL-628%S 100:53%2 UEldS 9
CSE 10 we/nl FoFL 88:64%2 A4 Aot
fode ek 2 CSE 100 we/nl Fo 77
CSE 200 w/nl FoFdAe 4zt 74+47%9}
70:58%%2 IL-6 28] {4 A 944 8 A
o2 Bol ¥x o&doE gAES ¢ F AU
(Fig. 7).

2o [L-18 BulgEe 27028 ng/nE &3
591, CSE 10 w/nl o2 20041 ng/mE
IL-189 EulFo) dA=d oy #9442 gt

2} CSE 100 w/al o432 200 w/wl F
F& 47 120£23 ng/m e} 11.0:30 ng/nlE T&
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Fig. 6. Inhibitory Effects
Interleukin-6 and Interleukin-18 Production in Human Synovial
Cells Culture

Cordyceps Sinensis Extract  on

Human synovial cells ( 5x105cell/well) were incubated  with
various concentrations of Cordyceps sinensis extract (CSE) for 1h
and stimulated with 100 U/nl rI.-6. After 48 hrs incubation, the
culture supernatents were collected, centrifuged, dialysed, and
filtered to remove the CSE. Interleukin-6 (IL-6) and interleukin-18
(IL-18) production was bioassayed (B9.55 cell) as described in
material and methods. The results are expressed the mcant
SE (N-6). Statistically significant value was compared with only
rIL-6 group data by Student's t-test (+*p<0.01, *++p<0.001)).

5. NF-kB, AP-1 ¥4 34 #d &4

CSEd &% §AA #ds 2-H3e A=A
A5 Yobr7] flate, IL-6 9 IL-1B &34 28
< FEdhe IR AYste NF-kBo
AP-1S #3393, human synovial AHEo] rIL-6
9} CSEE BAIA=3EE & electrophoretic mobility
shift assay® 438} autoradiography® #2435}4
o},

2 A L6 ARlT (anel)& HETHO) B
e NF-xB, AP-1 binding activity7} =7 Z7}3}
Ao, rIL-69) CSE 50 wg/ni (ane 2)¢F CSE 100
wg/ul (lane 3E B A & rIL-6 (lane 1)
28+ ®Boh NF-xB, AP-1 binding activity?} 74
=13, CSE Me& IL-6 9 IL-18 4z L#ol
A 5l= RT-PCR Z2#¢ S8t chFig. 7).

))65'; “NF-+B e
pso complex e W . - AP-1
complex

Fig. 7. Effects of Cordveeps Sinensis Extract on DNA-binding

w

Activity of NF-xB and Activating Protein-1 in Human Synovial
Cells

Human synovial cells were cultured with Cordyceps Sinensis
extract (CSE) for 6 hrs. Nuclear extracts from human synovial
cells were incubated with a 32P-labeled DNA probe and analyzed
by 6% polyacrylamide gels. Extracts were prepared from either
untreated cells (lane C) or cells stimulated with lane 1, rIL-6
lane 2, rIL-6 + CSE : lane 3, rIL-6 + CSE (100 wg/m). NF-kB
and activating protein-1 (AP-1) binding activity was measured by

electrophoretic mobility shift assay.

Frls page ndy 489 930w F
S BAYL YeslE A4 @ %

olu], Fojuel Wy »

FEa20) A ge S ook iRy 4
ol elsie] Uehm, 53] roldst g7iely
Sol ol4aws WA AYNor Jehie
Arbed Ao Qo WelelAAZ AgE & 9l
ok

ool sgEEel WA Ago] drke Fol
sereled, Ak 4@ skt Fobels wY

AgAEN HEEY JMede A¥EIDA i
vitro A8& A,

Th BXFolA ALY interleukine & IL-1B,
IL-6, TNF-a= WA E€FY cytokinel ®
synovial Aol 79 A2l synovial AlALe]
z2e =48 Y B89 3219 synovial AEE
proinflammatory cytokine?] 9&9¢1 interleukin-18
(IL-1B)9) BulE A5A7HY o]z 1% <xd9
W3l 78]7 arachidonic acid thAAY] BesE g
AAY BARES Z/AITY

-6 39, IL-4, IL-50 ojs) FAstso S
3 BRZE 3o HFAA AEaA ERid
o] A E v A7, THZ o 4% &3}

P10 Gasai =08 DBA/L] Az el 8Mie] &y
o oldte] wENA 1L-6 2B MY ClAdA
A

22553 304, AN 2 AZY 39 Fol 2
28 23 shEA, IL-69 AVl RAY HEd
folo] Qe FAskr
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TNF-o= 3 @433 macrophaged] <3}
BAElE 924 cytokine 2R A ZAAHGT-S
Z9% 9gg 33, 39 t}E cytokinesd A
S S/ 8 Frlels fEdY F83 ¥
z9 uz Fga?

NF-kBe A aguted 973
{(proinflammatory) 3ate] #HEE A% FA}
AIZ14), NF-xB7} #43 o] w2} TNF-q,
IL-18 2 IL-6 $9 cytokines 2do] or|gk ™,
NF-kB+ AP-13 7] DNA Z%#o] collagen
induced arthritis (CIA)Y 1A S7lsle 8-S
By,

Activating protein-1 (AP-1)2 Jun® Fos &7
Aol 218 o] FH A B4 (dimeric complex)E™,
Jun/Fose] AL Ao F0A Mxy HA
B g FdEA AIZE Adshed o $2%
A2MY TNF 2& "ZA cytokineso] w3t
2 $EEL oY olFAE AR AP-19]
ol w7l novo A4 BHE 2 7Y

o|FE o]EF S EUlE ABHEY BEE
synovial MEd viXE JTS AHHoT A5
ux} slyen 1 Ade g9 2l

HAESA

2l

FaAEE9 3 cordycepin® FHRE X
&4t

EXo] A" EFFE cordyceping EWHZ|EE
3z (Cordyceps militaris)o| A F28 AT | mg
/u/H20 9] %9 cordycepin 5 g HPLCY F
Ae A 64708 A 7305487 aread] @YUM HES
A g 4 AUk 2aEEY cordycepin THE
B4 95l EFFE cordycepin® XHLEHE F
ZES TR T A8 5 wd HPLCA F9
8 A3} 64808 5073159 aread) WAE BFY
=+ UATHFig. 2). o] AL EFE cordycepind] bvls}
o 1375415 area®} F717F veht 2o g 2 HY
o AMeE ABHE cordycepine] F-FHo| ok
3 FEA

X BEZE O] human synovial A X W3 ATE
AL in vitro A AYHAEH, 1 w/nl, 10 we/dl,
50 wg/nl, 100 we/ml, 200 vg/ml B 400 w/nl FAT
oA 85.3+62% o] AEge] Yeid Aem B
o} human synovial MXEo] e L HFH ] E 4]
Pes ¢ 5 UAcHFg. 3.

Human synovial A% £ A&l dzF
9} synovial MX= 15638:505 cpm oo}, rIL-6

e A2 A7 14470£4203 cpmeE F7F H
o, L6 CSE 1 w/nE ¥d93 T2
140231+5546 cpme.8 ZHaF%levt 948 g
o9 10 w/nl, 100 w/ul, 200 w/n Fox 5L
Z}7} 12314542339 cpm, 1108964723 cpm, 74345421
22 com FLE oA A #HiHo T &
22 gynovial NZ7 AAEE ¥ & YU HFig
4),

Human synovial Aol 43 IL-6 AL
A iz -6 dEA Y] Hegtke 2+ 178%
1oz 24 =Hglonl rIL-69 £&E % W
T RBEE 10 ue/nl, 50 w/d, 100 w/n FA
A zkzh 125, 98, 969 Htgtel £4 =] IL-6 #3
Aol 265%~436%7MA FE 4EHLR AR
=) ckFig. 5).

IL-6 2ulgke 2700 100£53%° Blale] &4
HE 10 we/nl, 100 we/nl, 200 w/nl FoldodA Z
2} 88+6.4%, T4+4.7%, 70458%9) 74E R 100
we/m S}t 200 we/nl FAFANA A A= L6 ¥
vlg 24 Jehded ole IL-6 3T 4
$HE A2 B 4 AkFig. 6).

IL-1B FAxLEA g2y IL-195EA 2T
o] Htghe z+z} 2004 2018 3o}, L-18%
25E% HAAYUTS 2HEE 10 w/nl, 0 w/
nl, 100 we/ul FAolA Zzh 175, 140, 1299 Htgk
o] Z45o] IL-18 FAApEEo] 13.0%~359%7}H4]
T gExoz  AAHUHFig. 6).

L-18 BwEe gizFo] 270128 ng/nE &3
AR, ASEE 10 w/n, 100 w/n, 200 w/d
BEoFe Zb7h 200:41 ng/nl, 120:23 ng/sl,
11.0£30 ng/nl 522 ZAHo|, 100 w/n 200
w/nl FATAA FA gl IL-189 BulF Ha
7} vebgke), ol -6 FRAALE Fuldgste
PAAE IL-18Y  FAALHY AeSHe A2
B F Ut(Fig. 6).

TNF-a §2AA428e 27y TNF-odE g
o] Highol ztzh 2049F 20322 Z2AHAEM,
TNF-o9} ##5% ydAedes 248% 10 w/
o, 50 we/nl, 100 w/nl TN Zkzh 200, 205,
20191 Htgtel &30 94 e 7 AR
7} JehtA ackFig. 4).

NF-xBoll tigt d&elA L6 SEHHFL o
z7) w3l NF-kB binding activityZ} 24 7}
Hyou, IL-69 2BEE 50 w/nl ¥ 100 w/#l
BT (L6 GEAEF] BIslg NF-«B



£33z £380)
binding activity7} Z4AH A= (Fig. 8), ol& IL-6
S IL-1B /R4 o] AR == RT-PCR 239}
U =He Aolth(Fig. 4).

AP-19 tigh GeolA] [IL-6 GEHzte g%
ol ¥l3te] AP-1 binding activity?} ZA Z7} =
A=, rIL-69F 2HBEW 50 w/n HF T
AP-1 binding activity= 9RF Z4AHAT, 100 w/
n Forolde AP-1 binding activityZb A9} &
A He 2aE BYed(Fig 7), o =3 IL-69
IL-18 3 &do] dAg+= RT-PCR 439 ¢
2 He AojtkFig. 4).

olAtel ATE in vitro oA 54@5‘*5?01] B
human synovial M¥¢] 493 a9+ F2 A
AR} AP-19) W o] %*zﬂEM I.-6, IL-18¢]
A2 38 dAlge g Yehdes Ao wug
t}. ol TNF-q IL-1, -6 53 & d=33
cytokinesE°] CIAZ®o| ZAARA dgg &u™ ™
IL-69] A7} RAY X8 f940] A= =
o] Buef 4&EHe Aol

ol’4e] AxE BFdld XMEHI} in vitro B
AA BT} S ¥ 5 ANY, B HehgEAz}
E5 A JehgS 89 & 5 9l
BEFIE A7} nﬂ@,gg}oﬂ oA w9 FFHQ A
BAZ AMEE $ Q)8 AoZ AlgHY “5‘5’15_3—:3_
g olgh= J&Zdoﬂf‘i X E R gk
A7t o]Fo|Hol & Aoz

Z

ApEEol HARH 7S AU}, KHEY
o AYE AFE T in vitro AYeIA human
synovial MEo] hE AITEA ZA dF E}
IL-1B, IL-6, TNF-a fAx & 24 1L-18,
IL-6 cytokine ELISA #4, NF-xB$} AP-1&4%
5% signal A28 B4 5L Edlo oL e

ZES ¢S F Uk

1. Synovial M=) el X#HF e AETZAL
Ereeqs

2. ABEEY AL-6 HEFANA synovial A%
ol FHe kx o&AHo g Ax HYh

3 RBEE FAE gynovial MEANA IL-69
IL-189] &3z} @dn PulFe] Fr ofEHgozg
AA Holov TNF-adle &) ¢idch

4 ZHER FA42 FJARIA NF-xBY binding
activityw 4t GAEHALY, AP-1¢]  binding

’

% yo

W2,

r

44 Synovial Cellell v| &)t A3 75

activity= A3 44 =ik
ole] ARE Fsld XH/EET} in viro HY
A 37t dSE & F UNT, BT w3
45 A vebgS 89 & & ok "k %
SE 7L A7tHAAS | 9lojx wlg A A
FAZ A2 ¢ U8 A= AlgHY, Wdzd
Zhe olgle BAAA £HE T dg Ho Ze
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