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immunoblot assay S Al x| 8}43 v} PCSC22E
ojEHoz NO A S 57} A Z . INOSe] W3
o] PCSC22 A3 Zoj:=
PCS22&
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Z771= Aoz &dEx gl p38 kinase: inducible NO synthase
_g_f;‘l— A ZAG sz = Bltolo) B A= B ﬂ—t‘sﬂ o] ZEZAA|
9]3led INOSE o] 83t ZZANZ HAFHLIA

= A3
<, p382] W3lE ®7|$3 Western

upg-2 AN EFQ) RAW 264.7 Al £l 24417k X2]dt A=}, g3

FANE

o= 4dgs 4 5 3ok E.E‘,_P Western immunoblot assayS A1 A8+ ZAx}
x2]8F RAW264.74] £o|A] p38 kinase2] <lAbE7} -

AN g A}, A ZA A Ak waEE INOS s

3

slom, p38 kinase?] EolF A A<l

SB203580% WAz skele W PCSC229 o3k NO AJ4o] 14| 8& g - 9lele}. Aed o2, PCSC29| 24

Az A& 282 p38kinase 7 22] B2 3l INOS

4317 A Aol i Aoz Amdo,

G BRE A0, ol g ZEAM LS B

sopEy| gt ¥, Zz4)4) 2, iNOS, p38 kinase
M =

ab welel M Apehe BFee G o
e, 73R, 9 FEa, 9AHe R 23t ol A
o2 o4=x 9lvh(Hikino 1985, Changs} But, 1987).
w3 FLPF) 93} (Hattory 5 1992)9 G-
E(Ta 5 1995), 3}43=(Schindlla 5 2002) 52| &
e Qe Aoz nuHeh w3 vjgel Yy
FEF YL el Aoz FelA gle}(Kami-

naga 5 1996, Ukiya 5 2002). B-aj 7oA 2|9
triterpeneAt-2 A F I 5ol WA Ff 27] S =E

of] Fof3}H, 12-O-tetradecanoylphorbol - 13-acetate
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(TPA)ell &J3t FfAdAS 73l dAlska, TPA
ol 2]3 Epstein-Barr nio] 0] 27|38 =
73 gAl &S Bgivk(Kaminaga 5 1996, Ukiya
= 2002). B FAbA] 2R oAl Agdo s

] Bwlof 01/“51 sarcoma 1803} Ehr-lich carcinoma
ZoFFA =2 Byo (Kanayama 5

1986). %<3 % 7 F&Ee] T RE VAN
o WS A WaAAL kAT WA BYE B

ZFaH e e

2= 283 9o edpded AAH A
PCSC22- BYZ o] Sl AHE As)m, 224

A ZAEQ RAW 26474 2523 E] NO2| Hu|=
Hx3l= Aoz dulx 9t} (Rhee 5 1999, Lees}
Jeon 2003). B3 FEEo] ARF WxP T
zg8ke] 1L-1B, IL-6, TNF-a 52 H9x3a3}
2 7R BEALEL] Bu|E ZUMA7|2, W A EA



Q) TGF-Be] uli= oA Fehar aelA glek
Tseng 1996).

sFel7|Hed M Fad JFqS FIYse
AN Z7} GASEE, Sk Ee) WU 9
SPHS)EHA AAF o] A Foll A A ALE
FANZ] N ZL 2B Feddls Aoz By
et (Palmer 5- 1988). LPSe} IFN-vyel 2]t A% 2]
ZZ AN Z =2 inducible nitric oxide synthase
(INOS)E WH3l& §-=3)=1d)|, o] 47} L-arginine
I EAA AR RE g ok dABMEANAEE &
Z1A1Z1c} (Hibbs 5 1987). AF <] NOSHA|AS &
AP w oA g Foke] S FAAF o
(Yim 5 1993, Farias-Eisner 5 1994), iNOS cDNA
2 A depdS SN zE Aol A
i, Aozl & HA Aoz ez 9le (Xie
= 1995).

ol
E TN

p38 kinase:= iINOSE %313t w2 fatol] A
e ATl F vz, 2 wouksd 9%
uhSof Foddle} (Leee} Young 1996). Ap=4k=] ok
> el A p38 kinase: FEAME Azl &
b, e RApTel] o8 FEAMZF A3
MZA & p38kinase®] <QlAkslr} ze=o] EAds}

=} #4319 p38 kinase: iINOSE 233 thekst
frAzke] wdE 2537 = (Leest Young
1996). 2 Alglo| A= PCSC222 §=% wHx}=9)
71AE 7] $18ke], PCSC227F ZZA A 27]
7 A=ZE W Az mAE oJeE dolu
2L gtoh AF ZEAMEE o] g3k PCSC224 %]
of o3t f=x dAastAe] A, ZEAAME
24, INOSe| Fx1xpE&e]] Fodsl= p38e] s
HedsdFod A gl Western immunoblot assay HHH S

o] g5fe] AAIshodek.

M= 2 g
1. Mgz
PCSC22: olm] 7|<d Hiyo=w AAsY
o} (Rhee 5 1999). @ ofslxH, B2 73L& 1% shit
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UEFow FET o, vk A EF DEAE-
AZ=z ¢ Sephadex G-50 Z3 F=zvwlE 18y
5 439 AA S Fate] FAgAkE<l PCSC2E A
A 8} = PD98059 (2' —amino-3' —methoxyflavone)
¢} SB203580 (4-(4-fluorophenyl)-2-(4-methyl-
sulfinylphenyl)-5-(4-pyridyl) 1H-imidazole) =
Calbiochem (San Diego, CA)ollA] Fstadch A=
ulj oFel] ARg-¥ Gibco BRL (Grand Island,
NY)oll A F<d skt

AR
E'.XEE_'L_

2. Ml=Zulft

RAW 264.7 4] = American Type Culture Colle-
ction (Bethesda, MD)l| A F-$13}ed AFg-31 et Al
ZE2 10% Awo}& A (fetal bovine serum), 2 mM
9] L-glutamine, 100 U/uL =A==z} 100 pg/uL
se#Erjo]ile] 43 DMEMo= w)okslelt)
HE5-& 37°Col 4] 5% CO, 2A) 3ol wjofatsiet.

3. O} =AY (nitrite) =X

HZEL 96-well wWiFH A S o] 83le] 5x10°
celdmL= =43 oL, 24X 759 PCSC22= =}
Az 229 A3 3t Griess A 9 (1% sulfanil-
amide, 0.1% naphthylenthylenediamine dihydrochlo-
ride, 2% phosphoric acid)& 722 R3]z A3 A&
ol Al 1035t Wi FA AT 2EFAL HET] 913
NaNO, & AHg-8ta, oAby AJARS 550 nmei| A]
FE=2 F53A A8 (Green 5 1982).

=]

[

wjek¥l A== 0.01 M phosphate buffered saline
(PBS, pH 7.4) 22 4 2} AH 3 F, 4% parafor-
maldehydez. Aeo|A] 108E<t A7) THA|
PBSz A|H3 thg, 0.3% Triton X-1000] &-5-%
PBSZ Al&ofA 20%-5<t uF--A17]1 %, 1% bovine
serum albumin (BSA)o] &3 PBSZ A2dA 1
AZE BEEAIA Bl Eo] A S-S AEF . anti-
iNOS (Upstate biotechnology, USA)S 1% BSA~7} &
4% PBS§olo] 1:2000% 3]Msle] 4°ColA 24



— SdcEA

A7k W A7 PBSE. 4 A AR F 23 3
A ¢l fluorescein isothiocyanate (FITC)-conjugate
1gG (Molecuar Probe, USA)ZS 1:100%.2 3]A &}
Aol 1AZFERE WA ETe R AL

A= Akt 23 AT Bl Z] 2X2)E ALL-
sk B PBYAE 222 e FRYFAY

7 (FV300. Olympus, Japan) & AH&-3ke] #Haslgiet.
golx FAe FHupAo 2 488nmE FITCEo =
AL4-5}93 ). Flow View Softwave program (Olympus
Jepan) & Abgdtel FHF 3AY Yoz Az
3kt

5. Western immunoblot assay

Azgs §8lA7] F =il (20pug)S 10% SDS-
PAGE= 2|3t t}& nitrocellulose = (Amersham
International, Buckinghamshire, UK) o 2 electro-
transfers}gd o}. 0.05% Tween-202} 3% bovine serum
albumin (BSA)-g- =313t Tris-buffered saline(TBS,
pH 7.6)ll Al-&elA] 1A|7Hg<t vk-g-A171 %, Nitro-
cellulose B5-8- phospho p38 3} == p38 3} <]
uh$-Al ek m ks
7} E018lE 3=7] 1gG (Amersham International ) S
o)-gste] &3, 3}shikagAlekE (ECL™ Che
miluminescent Western Blotting Detection Reage-nts,
Amersham International) 2 &¢ls}lc}.

6. EAlx2|
7o) gz F@+SD EAAINH. o
ulgli Aolzk EANE W, AXZL Dunnett's

two-tailed t test2 A}-2-3] Vehicle controlz} v s}
93¢} (Dunnett, 1955).

it

1. PCSC227} &=
I
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Table 1. Activation of NO production by PCSC22 in RAW 264.7

cells
Treatment Nitrite (nmole/10° cells)
Vehicle(saline) 34+07
PC (10 pug/mL) 14.6+2.2
PC (30 pg/mL) 247154
PC (50 pg/mL) 453+53
PC (100 pg/mL) 60.2+0.8

Cells were treated with the indicated concentrations of PCSC for
24 hr. The culture supernatants were subsequently isolated and
analyzed for nitrite production. Each value shows the mean+S.D.
of triplicate determinations.

AFeL7] $18 & A 3ellA= GriessreagentdH Wil oF
Aol A %l*&i}%iiﬂ olA3tEl FHEALEQl opEAl
a2 4% k& Akl PCSC229 25 ft
5 opAAbg e AA 3 FHe ZEANEFALR
RAW 264.7M £ A S3Fo|EH oz Z7}s)
o} (Table 1).

i&r

2. PCSC220]| 2|st iNO

AHA]
S

ol ME STt
EA A

PCSC22u) 7ol 238 ZLx AN 2343} 713
otx7] $13, INOSH-AALe] WaAkE<l INOS
A o] Ao A3t ke APl PCSC22
FAANEF0] RAW 264.74| Eol| 24X 7<)
gt & An| Aol A BAE A} A=L ke A

A ZEAMEL] F7)7} FAE FN1S
iINOS?] A2 o]L3F W3 haA
SC22% A X3 A3 FollA] INOSS| 43l
‘oﬂ}\] 7 s A 4 Addek A
RAW 264.74 Zol|A1¢] iNOSe] a-e
| 2ol A W] eFslA| vehd Wi, PCSC22
A3 & wedyRedae AAF A}
o] Zrlslel Mz Fxs) )
s o 4 A (Fig. 1).
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3. PCSC220]| 2|gt p38 kinase2| &AM 3}
5 ulko

p38 kinasez} iINOSZE =3t we gxxle] whal
23k 8% AsAg gz el 9)
= =2 (Lee¢} Young 1995), Western blot analysis=
o] 4-5le] p38 kinase®] <A} FwE ZAalld).
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Fig. 2. Activation of p38 by PCSC in RAW 264.7 cells. (A) RAW 264.7 cells were stimulated with PCSC (100 pg/mL) for the indicated
times. Cell extracts were then prepared and subjected to Western immunoblotting using antibodies specific for p38 or
phosphorylated form of p38. (B) RAW 264.7 cells were pretreated with SB203580 (30 uM) or PD98059 (50 uM) for 30 min
before incubation with PCSC (100 pg/mL) for 24 hr. Nitrite generation was determined from the culture supernatant.

RAW 264.74| o] PCSC222 #2)sb4, o 108 3
o] p38 kinase?] <QALS}7} LtElFH, 208 H A
< YA F 3087HA] A &E o) 60% Fofl vie
A2 Sole-2 &qlalgle) (Fig. 2A). p38 kinases]
)3+ Western blot assay = 4=3) 3}o], Q1A 3} = =] ¢k
< p38kinase?] ofelli= W37l 9lo-S el

PCSC224l| 28l fx=¥ UAks}ets AAlel p38
kinase &4 3171 A3Eo] UEAE dolr 7| S,
p38 kinase 2JA|#) 9l SB203580¢] PCSC22¢] <3|
A% RAW 264.74| 25-2] JAFS|gEA Aol W
2= &32 zApshgloh SB203580-2 bicyclic imi-
dazole 3352 p38kinase?] Eo]# A 2}4-o] o
2% 9)t}(Cuenda 5 1995). SB2035800.2 RAW
264.7TH 25 AX X8 A=}, PCSC220) 23t UAts}
eha MA-S xehsleleh (Fig. 2B). ERKU27 2 x5t
A9l PD98059 (Dudley = 1995)%= PCSC22¢] <]3t
dAaksteba Aol disle] ofF oJgS mA|A]
okokt}. o83t AFE=2 m|Fo] & d] p38 kinase}
PCSC22¢]] ©]8t INOSHAApLE ] BHAJo| o3t
d&g Fdsies A o4 5 sldh
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¥ Aol PCSC229] A= 9
RAW 264.74] 7ol A, p38 kinase2] A&
grrslels AT INOSHANS °§_1}1:}%
Seldigle 2 APeHE PR
djAo] AN F7He Helsted
chekAl ol PCSC227} SEAN 25 2427
& F9stesh 2 AFdNe) e Fey
PCSC227} 2413] pag kineses] 43}+8 =3}

= Zle|ch p38 kinaset WAUFS T AFHFo
Fodshs A= W Aadg o] shtz, iNOS
ZPT B AL B ol aich(Leest
Young 1996). p38 kinase:= M| ZAe| &x sl 9)
own, Rl o8 ZEAME7} A SEH
p38 kinase2] QlAl3l7} = o] AslElc) BA3)
¥l p38kinaser: Al sAEA =S Fate] HALEAIA
T A3gomd INOSE EFW Thopt AL
e A5t "o & A7elA] p38 kinaser}
PCSC22¢] ¢] & |NOS-,TK4Z}H¥6401] ol Fe8
dgre gl AL Ho:] At o]= Skl o
Mo ARA q oozt 7ok 34, PC

20101 T
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SC22:= p38 kinaseEs wjj-$- A 3217 Wes-tern
blot assayZd 3} PCSC227} p38 kinase?] <lAkzElE &
st} (Fig. 2A). =4, p38 kinasee] Eo|2 )]
A= PCSC22¢) o8t dAbsteta A& Al
A A FE} (Fig. 2B). p38 kinase®] o] A4l
SB 20358022 x]x|3F RAW 264.74] £l A &3}
o2 Jatsteis G o] A H -
PCSC22¢} 7o) ZLEAMM S A AT E= &
2 LPS7} od#lx gltl PCSC22¢} LPSE =%
A E Z3 sl Az ez HRSA X
o}. LPSEA}= CD14¢} A3dtsla, PKCe} PKA L}
< AlzAgAA s #AATE Aoz dEA
o} (Novotney 5 1991, Muroi £} Suzuki 1993). d& 2]
Az =2E B3lA INOSHAALS] HALEAd s}
£ f=3oh PCSC229| w8l ob#] ofef#]#]
UMAIRE, Wyl wiehild So] ZEAM| 2] 447]
2 zg3e ez FAEN & 54, CD14,
CR3, Toll-like receptors (TLRs) S-¢]}. CD14+= ot
-2} sFTol|A 2 W == 55-kDa®] glycosy-
Iphosphatidylinositol —anchored proteine = (Goyert
% 1988) LPSg7]|=tx o4 glem, LPSe} 7}
A Adste. BA| 444 CR3(Mac-1, CD11b/
CD18, and ayB,-integring}l 2= 3= B-glucanse]
e wig7atsar)e okex ¢)id (Thornton 5
1996), 557, W8l 7, LA %, AHA A A
(natural killer cell)e] ZHM = WaF T, e
AZ-AzAte] 0 AE-71A Apole] gl A
Holols Aoz odelx 9loh(Hynes 1992). TLRs=
Z4F R A TS TSI, AAEG Y
A F23F 94 3} (Koppel Medzhitov 1999).
AEAo=w R AFe PCSC22rt ZEAMEZE
AZste] INOSHAALH G =S Fobo] Yakshal
2% AR I A weFAch old A%
) whE M S e w GRS
-2 p38 kinasee] A &3 AlmAdo|zln
SRS
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Legendsfor Figures

Fig. 1. Immunohistochemical staining of INOS in RAW 264.7 cells. Cells (5 X 10° cells/ml) were incubated with PCSC22 for 24 hr on
cover slide in 6 well plates. Immunohistochemical staining of iINOS showed expression of iNOS gene. Immunoreactivity of
iNOS was localized along the margin (arrows) of the cytoplasm of in control (Fig. 1A-C). After incubation with PCSC22,
expression of iINOS (arrows) was strongly expressed in the cytoplasm of activated RAW 264.7 cells(Fig. 1A'-C'). Scale bar in

A,A’'60pmand B, B, C, C' 20 um.
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Abstract

Activation of M acrophage by PCSC22 | solated
from Poria cocos Sclerotium

Kun-Young Lee, Young-Jin Jeon, Jae-Hee Oh?!, In-Youb Chang?

Department of Pharmacology, ‘Department of Radiology,
2Department of Anatomy, College of Medicine, Chosun University

The sclerotium of Poria cocos Wolf, which grows on the roots of pine trees, has long been used as a sedative,
diuretic, and anti—inflammatory agent. The accumulating data revealed that certain ingredients of the sclerotium of
Poria cocos showed anti—tumor activities. Although the mechanism of anti —tumor activity is not known, the
polysaccharides may potentiate the host defense mechanism through the activation of immune system. In the present
study we show that PCSC22, a polysaccharide isolated from the sclerotium of Poria cocos with one percent sodium
carbonate, significantly induces nitric oxide (NO). Immunochistochemical staining of inducible NO synthase (iNOS)
showed that the increase of NO was due to the induction of iNOS production. To further study the mechanism
responsible for the induction of iINOS gene expression, we investigated the effect of PCSC22 on the activation of p38
kinase, which is important in the gene expression of inflammatory cytokines including iNOS. Western blot assay
showed that PCSC22 produced phosphorylation of p38 kinase. In conclusion, we demonstrate that PCSC stimulates
macrophages to express iNOS gene through the activation of p38 kinase.

Key words: Sclerotium of Poria cocos, Macrophages, iINOS, p38 kinase
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