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Protective Effect of Cordyceps sinensis Extract
on Cytokine-induced Cytotoxicity of Pancreatic (3-cells
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In the present study, Cordyceps sinensis extract (CSE) was evaluated to determine if it could protect pancreatic
B cells against cytokine-induced cytotoxicity of RINm5F cells. Treatment of cells with cytokines resulted in a decrease
of viability, which was caused by increase of nitric oxide (NO) production. CSE protected cytokine-mediated viability
reduction in a concentration-dependent manner. Incubation with CSE also induced a significant suppression of
cytokine-induced inducible nitric oxide synthase (iNOS) protein and NO production. The molecular mechanism by which
CSE inhibited iNOS protein expression appeared to involve the inhibition of NF-xB activation. The cytokine-stimulated
RIN cells showed increases in NF-xB binding activity compared to unstimulated cells. However, pretreatment with CSE
inhibited cytokines-induced NF-xB activation in RINm5F cells.
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3. AEAES =4« MTT assay
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RINmSF Al Xoj £@HEE F2ES 4843 A5t 05 mg/m
MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide] ¢t 1A]7F Wh-gAIZh A& A7 MIT2R-H A4 3
B} B84 formazand DMSO=Z 883l 570 nm 3}-73of A
ELISA reader(Molecular Device, E-max, USA)Z &3 == =74
sttt ZA ¢k formazan A 2 Alxe vmsly
WES(%) 2= BAISH T

A

Sl

4. 234 A(nitric oxide, NO) s %= 4

RINMSF Al % (3x10° cells/well)o]] IL-1B, [FN-y &2 %
F2ES PG ol Xie 5] We] Fako] NO 443
nitrite(NO2) ¢l ¥ =& Z43tAct. 2.oksta wjA 100
ol Griess A2 FF 4ol LA 107 H3A F
E-MAX (Molecular Device, USA)Z ©]-&3&}o] 540 mol A &%
=2 SAsA

B

?l

R

~
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mM EDTA, 4% sodium dodesyl sulfate (SDS), 20% glycerol,
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sodium dodesyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE)E Aldlsl4th. A7|dsS vhal gele] walde
system(0.8 mA/a)S  o]&3}o
nitrocellulose membrane® & o] A7l th2-, 5% skim milk$} 4

semi-dry  electrotransfer

LA TAIZE uk-E-A A H] S0l A Q1 A
&3 (primary  antibody)=  TBS-To
nitrocellulose membranes} Z&-&o Al 2447k

2 108 3% AAHT T, o]xtghA|(secondary antibody)$l
horseradish peroxidase-conjugated IgGZ HH-3-Al 7t} wad o
WA eke Chemi-doc image &4 7](Bio-Rad, UK)Z o]&3&}o] &

Qe

Wee A AR L
1:1,0000.2 843}
Hk-&-A] 7] 3L TBS-T

6. NF-kB¢]
EMSA)
AARIA 42 247 8 WA LBEE F25 2= 4
o|E7}elo] AJ2]® RINmSF AlZo)|A 3 5
Yoz wokth AT A AHEQH 83]49(0.2 mM PMSF,
“

10 yg/mé aprotinin, 20 uM pepstatin A, 0.1 mM antipapain) 2. =

F4=4

(Electrophoretic mobility shift assay:

108 D&ollM WFAIA HF2 22 Nonidet P-40-3 0.1%57
Ae e £ 2500 rpmel| A FA R st WAL wghch

NF-kB&] &4&74& NF-kB consensus binding sites 717
oligonucleotide probe(5’-CCG GCC GGT TAA CAG AGG GGG
CIT TCC GAG-3)Z 10 mM Tis-HCL &<l(pH 8.0, 50 mM
NaCl, 10 mM MgCl,, 1 mM DTT §h-&)ol] 345k 3 85C o)A 5
% 100 ngS Rediprime kit(Amersham,
England)Z o]4-3te] “PE RAAZ o WA EHQATL 12
# probex 5-10 ggo] MM A3} Ao A 302 FH-EAI7] & 4
2Aloll A 4% polyacrylamide gelell 7171%9% 8t} o] gel& 7
% % Ras-3000 Image Analyzer (Fuji Film, Japan)2- ©]-&-3}¢]
NF-kB 845 248t

£ annealing ¢t

7. oA ARk
gmd AekS bovine serum albuming 7)FEX 2 0] 43
Bradforde] W'l el 7 ate] g Fatgch

8. &4 A

A8 AdE meantSEMO T HAFoH HoAe AA
< One-Way Anova test (Microcal Origin; version6.0; Microsoft;
USA)ell ¢Jstg]om p<0.0591 Awt f2d Aoz &gk

4 3
1 4B FE FE5E59 HolEFRld oJg AxAYEE 7o) o
ot Wroj&m

RINMSF Al o] #-o]EFLe1¢) IL-189} IFN-y S 1 §-51o] 48

Az Bt Ael e 7l 3A1%F B 05, 1.0 mg/ml XBEE FEE
< A3 & MIT assay2 o]-&&to] AXAYZS

2 A% 50 ng/nl L1894} 100 U/nts 3 2)
EAEEo] URT100%)0] ulste] 5236% = THAashY ot 0.
ng/ml, 10 mg/mle] ZHEE FE2EE AX e 7o %A
&2 217F 61.23%, 76.39% = JER} AolEFIS AHEek ol

O
£S5

ol et ol EaE vebchFig 1). & ATl A4

o=

i

- 792 -



W EFGlel A WG BAE 54

HE F2E5S U502 Hyd 79 MEAESL g2Td o
Sol 599 MBS UehiA @o AZ B4 HUAcHFg 1)
1004
20 =
= #
_E 60 T
3 0]
:> =
20
i
IL-1B (5 ngfmD)
IFN - (100 Usmly . i . . ¥ ot

CSE (mg/mD - - 05 L0 05 1.0

Fig. 1. Protective effects of Cordyceps sinensis extract (CSE) on
cytokine-induced decrease of viability in RINm5F cells. Cells (1 x 10%
were pretreated with various concentrations of CSE for 3 h, and then treated with
IL-1B and IFN-y for 48 h. It's viability was determined by MTT as described in
Materials and Methods. Each value is the mean = S.E.M. of three independent
experiments. «P<0.01 vs control, ##p<0.01 vs cytokine-treated group.
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Fig. 2. Effects of Cordyceps sinensis extract (CSE) on
cytokine-induced increase of NO production and iINOS protein
expression in RINMSF cells. Cells were pretreated with various concentrations
of CSE for 3 h, and then treated with IL-1B and IFN-y for 24 h. NO production
in medium and INOS protein expressions were determined by Griess Reagent assay
and Western blotting, respectively, described in  Materials and Methods.
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Fig. 3. Effects of Cordyceps sinensis extract (CSE) on
cytokine-induced NF-xB activation in RINmSF cells. Cells were
pretreated with various concentrations of CSE for 3 h, and then treated with IL-1B
and IFN-y for 60 min. NF-kB activities expressions were determined by EMSA
as described in  Materials and Methods.
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