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Objectives

This experimental study was carried out to evaluate the effects of Phellinus Linteus on immune
activation.

Methods

In order to investigate the effect of Phellinus Linteus, the following was performed; The fraction of
CD4*, CD8*, CD19* in splenic cell, gene expression of IL-12 (p35), IL-12 (p40), IFN-y, and splenic
cell proliferation by PL-E.

Results

PL-E helped CD4*, CD8*, CD19* expression more: effectively compared with control group. PL-E
helped IL-12 (p35), IL-12 (p40), IFN-y gene expression in splenic cells more effectively compared
with control group. PL-E proliferated splenic cells more effectively compared with control group.
Conclusions: It is suggested that PL-E is able to activate immune response system.
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1.4 &

BlAl o] fEffe 2RO Z 150009 fEol
stz £ HEs AL 2000827 ol F &
#v] A1 & (Phellinus linteus) &1l ol BER S
2 e AHEUFo KoM BAdSte W
AT FFEES 454 Ao, TR
& agaric acid, JeR5RE, 8AFIIRILAE, Fte et
A, S#okAl, lipase, sucrase, ZE}o}A|, AEe}
oldl 5 o2 7Hx %S FFEA.

dzre SEH MK ERER #F
Fo] #he T 7hAa ol MR, BRI
B, B R, KA de
ERSA 2atr) Fifol HFEE A i
BERR7 e AN B BB HEZHE
&3 #i7s 2 ded, BTFHERS EERS
o ¥ BAKA SN T S50 o
48 BOSEEE ik (LEREE e 2
2 EEM HEMAS JedA 4L B
ohJzl, 238 REMEES BILTL =N IR
H1E BiEsy] o Bl gtre) HuEsist miTe
w] FARQ) BERRE YEA doe #E
SolgkH 3 AP

olo] #¥&E REgw A Hiliapel oY B
WA 8 HiE KRS LotR7] Ao
cytometerS o] &8 JEIEHHHE (spenic cell)ol A
9] CD4*, CD8*, CDI9*E #rifr ¥ Mhgsikaol
A IL-12 (p35), IL-12 (p40), [FN-y &{H-+ %HR
3 R Aol BIEEEMN B vl ¥
e meste FET HRE AUVl #HES
< tlojt}.

0. 855k

1. #% & 8
1) Eit U B

A FE AT REWA (Phellinus
Linteus) Bl KHKSK MEEHHRIEAA
BEAZ 1% sty A

HREMS BB LE HRTA 4739
i BALB/C mouse fEASH, 28H < &
BRE B @A % Bl A
FHHEETE 42 conventional system2 2
2242 ¢, 193 12852 200-300 Lux= [HEH
aha 12BRe RE W& EErstATH BiE
¥ (29 A 22.1%0]4, A% 8.0%°]3}, £
A& 5.0%0°] 3}, 3§ 8.0%°] 5}, &4 0.6%°]
2, 91 04%0) 4, A}, FAA FH7he &
& 753 #ekastoh

2) ¥ U #M

MBsE % BB RO 2 RPMI 1640, fetal
bovine serum (FBS), dulecco’s phosphate buffered
saline (DPBS-A)-2 Sigma (USA) 84& A3
9 & | , RNAzolB, Taq. polymerase,
Deoxynucleotide triphosphate (ANTP)s= TaKaRa
(Japan) 8 S, SEEEEE (Moloey Murine
Leukemia Virus Reverse Transciptase; M-m/V
RT)%} RNase inhibitory= promega 545, 22l3
Agarose (EMC, USA) §& 3 1, Hikie
S347ol ## 9 FITC-anti-CD4, FITC-anti-CD8
g8l @ FITC-anti-CD19%& pharmingen (USA)¥
352, 3H-Thymidine-& Amershamel) A % A 3t
deow, Hit —# HAES Rk HFEL HAsH

At
fFHY 54 cytometer (Becton Dikinson,
USA), imager system (Kodak, USA),
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microcentrifuge (3t 3} &), UV-Vis spectro
photometer Turbo
ThermalcyclerTM (Bioneer Co., Korea), CO,
incubator (rapco, USA), clean bench (KMC-

14001, vision scientific Co.) rotary vacuum

(shimazue, Japan),

evaporator (Buchi461), autoclave (Hirayama,

Japan) 28] 2 blood cell counter (minos, sweden)

< EARAT

2.7 &
1) RRHM ity A B 8BS

REWA 300 goll ZH2 ZiEAK 2000m/ S 7}
3o} ZiE Hidiasoll A 3ReR fhliste @& W
S BA B3t ol & BE KIBHKE (Rotary
evaporator, BUCHI B-480, Switzerland) 2 #&#8
Bte], o] & ThA] HEE WARHE (Freeze dryer,
EYELA FDU-540, Japan)& filfi 3t 5£2 %%
& REWA MHY 250 WK (-84T) RE
WA HFE BEEE s HASAD in
vitto ol & ST BES FeHoldAFZEY
RPMI1640 58 Mifgate] AL, B
WREH 225 150ng/kg o} S0nglkge] BEZ
Mrgsld BOKA 3t

2) R0 olst MRRESHRS| BEr
NE GRS

(1) i B

BALB/C miceol] 108 ] & A (p.o 150mg
kg, SOmg/kg) S B 1% BHRRFIC 2 HFEA
% M fHst] HEMRE &% St
3led PBSE 3[@ /K#E 1% Mesh Screen (Sigma,
UsA)9l o] E31¥ 1 719l o frel 82 A
MRS S8sln RPMI EHES Finst
of Ml MBS BEAT o] MEH S 4T
A 108% EES F LEHS W3t 3@ K

gestel M YA Ml DolelE BREstn,
RBC lysis ##i (sigma, USA) 2ml& ¥ 3 37T
water bathol| A S4pfi] fiE S & 10ml ¢} D-PBS
& Astel 2000 rpmell A 10507 -GS
o MRS st WA= 3@ Kk %
ik £AHE 1x100cellsZ HEEtR o

(2) FrimpE &yeaned (flow cytometer)
£ MBS fFime 90

MEBMEEe &4 4TCAAM B8 BREE
(immunofluorescence staining)-< EMistA 12, &
%ol PE-anti-CD3e, FITC-anti-CD4, PE-anti-CD,,
FITC-anti-CD198 ¥ 3 3077 Ul KK
A RE F 30 LIE #E 8F £HAHW
K2 KES T M BXEFTE (flow
cytometer, Becton dickinson, USAYE GiEIEHE
S oirstslch. MMl 242 Cellquest
x2aW L fiAFstd CD4t, CDS*H CD19*
(positive cell)9] HER (gated, %)< B g}

(3) FEEEARIE cytokine E&ET BEE
% C57BL/6 BF Y S bt s
MRS SHEY % FElolE A Ay RPMI-1640

EEWOIA 1B T HET % REHA

(100ug/mi, 10ug/ml, 1pgiml)S BEFESEIL 3RFf
F9F 533 (37T, CO,, Napco, USA)ol| #5335}
Aot HEEF % 2000rpmo| X SHF E-srEE
sto] LEHS B %S % RNAZIBE FA3HA
WiES BHEA 3 RNAS #Hisls Hke
el ol #iHi g RNAS diethyl pyrocarbonate
(DEPC)E BRI E 20pl9] #iBKo| =< RT-
PCRe]l fEF3I ).

PCR product®] &2 Windows ID main
program (AAB, USA)Z FlIH st HE
(height, H)o.2 RlzEst% ot
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(4) [hEmpR Mol olxls ¥

e RERIRE S8t 96 well plated] &
wello] 5x10° cell® #pndtzm, REHA Hb
e BERZ EEY % MRS 37CAN 12
B #E# 1% S0pCi/ml @] [methyl-3H] Thymidine
(Amersham, USA)S #iNg & clA] 8B¥ff #%
oo MR E RKE B R FATES
BS fiEsy) dstod Miptte MkES
(Cell Harvester)E # A3t FAAHFHAA
(Glass microfiber filter, Whatman)$] ol %3}t
L, &R % AR MESH (Liquid
Scintillation Counter, LKB)E F|fdto] Hst#
EfTEe] BS #ESAT

3. EtERE

2 ERoZNE A& KR meant
standard error2 &394t FEY BRE
Student’s t-test 447 K-S FlA s REFA
.

. 8 5% Rk &

1. BEWAMO o8t MEREHERY B
i )

1) FrlR @A MTRE FIRs R
o| 44k

(1) CD4* #ais &l it

FE RIS AT CD3e* CD4*9] HRAM &
HEGHIBE (% positive cell to)= HEE (B)o]
122407012 REWA Fihdy LHEH D)2
28.0+2.10 2 BBl st HHE EmE
JeERRQ 2, T3 Ursolic acid @R (O)& 1.5

A &
{ H §
A 12.2% . tB 15%

Fig. 1. Effect of PL-E on the expression of
CD3e and CD4 in splenic cells of
BALB/C mice.

BALB/C mice were administrated with PL-E (p.o,
150 mglkg, C), PL-E (p.o, 50 ng/kg, D) and ursolic
acid (i.p, 25 mg/kg, B) for 10 days. The splenic cells
were washed twice and analyzed by flow cytometer.
A, non-treatment, control; B, 25 mg/kg ursolic acid,
C, 150 ng/kg PL-E; D, 50 mg/kg PL-E, were stained
with CD3e-PE/CD4-FITC. Two group treated with
PL-E showed increased number of CD4+ cells.

+032 EEY Hid e MleEES JehiAyd
(p<0.001) (Fig. 1).

(2) CD8* #Hi #e| #4Lb

WMol A CD3e* CD8*e] ZRA iEHE
FMifa(% positive cell t0)E BREE (B)o] 9.1+
Llojz REWA fibty &EHF D)2 191+
212 HERHA vstd FES BWE Yehd
23 (p<0.001), Ursolic acid BEEEE (C) 0.5+
022 BEY B MhFEES JehdAd
(p<0.001) (Fig. 2).

(3) CD19* #mfe #el 24t

Mol A CD19+2] R AA TEHEFiMAE
(% positive cell to)= $HHEEE (B)o] 60.5+2.00]
3 REWUA fildy REE D)2 6691192
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Fig. 2. Effect of PL-E on the expression of CD3e
and CD8 in splenic cells of BALB/C

mice.

BALB/C mice were administrated with PL-E (p.o,
150mg/kg, C), PL-E (p.o, 50mg/kg, D) and ursolic
acid (i.p, 25ng/kg, B) for 10 days. The splenic cells
were washed twice and analyzed by flow cytometer.
A, non-treatment, control; B, 25mg/kg ursolic acid; C,
150mg/kg PL-E; D, SOmg/kg PL-E, were stained with
CD3e-PE/CD4-FITC. Two group treated with PL-E
showed increased number of CD8* cells.

Y
”l w3
3 ’ e f LM AT
o] 5983
£ &
§ 4o
< o

Fig. 3. Effect of PL-E on the expression of CD19
in splenic cells of BALB/C mice.

BALB/C mice were administrated with PL-E (p.o, 150
mg/kg. C) and ursolic acid (i.p, 25ag/kg, B) for 10 days.
The splenic cclls were washed twice and analyzed by
flow cytometer. Events in panal (A) were backscattered
onto a dot-plot of FSC-H versus SSC-H. C, non-
treatment, control; D, 25mg/kg ursolic acid; B, 150mg/kg
PL-E; were stained with CD19-FITC. Two group treated
with PL-E showed increased number of CD19* cells.

A ad FES fmE JehdAdx,
Ursolic acid R (O)2 40.1+232 FAE T i
4o} it JeEl AT (p<0.05) (Fig. 3).

2) E¥ MFo EmiEolA cytokine
RET TE oM

(1) BekEsmiRolA IL-12 (p35) &MEF

Mol A IL-12(p35) SEE T BBS Fig.
4ol A B A Zo] media FHEEE (lane 1)o] A
Htgho] 210l 3 et F o] KEHA Ml
My (Lug/ml, 10ug/ml, SOugiml, 100ug/m) S BEEE
sl & 31 (lane 2), 78 (lane 3), 75 (lane 4), 132
(lane 5)2 IL-12 (p35) &+ HEHo) BE K
Byo 2 BhnstAct (Fig. 4)

(2) FemtmEEolM 1L-12 (p40) BIEF B8R
IL-12(p40) ;&{§F BERL Fig. SolA & A
7o) media HHEE (lane 1)) A Higko] 670]%1

I.-12 o
35) < 28%bp
B-actin 548bp

Fig. 4. Effect of PL-E on IL-12 (p35) gene
expression in splenic cell.

BALB/C mice splenic cells were cultured with PL-E
for 3 hrs. Cytoplasmic RNA was isolated and RT-
PCR was performed. Lane M, 100 bp DNA marker;
lane . RPMI-1640 media control; lane 2, PL-E (14
/ml); lane 3, PL-E (10ug/ml). lane 4, PL-E (504g/mi),
lane 3, PL-E (100 gg/m!) and internal control (B-
actin).
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I SHRT RELS] REAN HbH(lue/m, 10
ue/mt, S0pg/ml, 100ug/mi)S BRI FF 102
(lane 2), 88 (lane 3), 95 (lane 4), 156 (lane 5)=
R Hsto] IL-12 (p40) SEET HE] ]
mmdtA k. (Fig. 5)

(3) BEfmipolle IFN-y @5 288

BefgMa ol A IFN-y &% BERS Fig. 69l
A B 7 o] media BHEEE (lane 1)oA] Ht
#tol 3801 LH B REWA Hilky
(lug/ml, 10ug/ml, SOugiml, 100ug/ml)S TR 8
KR £ 49 Higk 98 (lane 2), 103 (lane 3), 76
(lane 4), 137 (lane 5)2 $HREL 8] 3} EEE §
IFN-y &4+ ol ®instA. (Fig. 6)

3) IRRHAR WM MR

EF AN S8 gk R[EA
4 PL-E)3} LPS (10ug/md) & HEFESL3 72
B¢ 5c331e] [PH)-thymidine uptake assayS 32

1L-12
B-actin 548bp

Fig. 5. Effect of PL-E on IL-12 (p40) gene
expression in splenic cell.

BALB/C mice splenic cells were cultured with PL-E
for 3 hrs. Cytoplasmic RNA was isolated and RT-
PCR was performed. Lane M, 100 bp DNA marker;
lane |, RPMI-1640 media control; lane 2, PL-E (1 g
/ml); lane 3, PL-E (10yg/ml); lane 4, PL-E (50ug/ml),
lane 5, PL-E (1004g/ml) and internal control (8-
actin).

INF-y
B-actin |

Fig. 6. Effect of PL-E on IFN-y gene expression
in splenic cell.

BALB/C mice splenic cells were cultured with PL-E
for 3 hrs. Cytoplasmic RNA was isolated and RT-
PCR was performed. Lane M, 100 bp DNA marker;
lane |, RPMI-1640 media control; lane 2, PL-E (1 g
/ml); lane 3, PL-E (10yg/ml); lane 4, PL-E (50ug/ml),
lane 5, PL-E (1004g/ml) and internal control (§-
actin).

173t} Fig. 7oA Bevie} o] gile &
€ REWNA fiitpel A B Hlo
M RS BEY & AN AR
2 #iREFo] 643942104 CPMo] 11 LPS IR
o] 5581042648 CPMoldtt. PL-E 10ug/m!
Bl X FET B (25901+4379)0] BH 1
(p<0.001), =3 PL-E 100ug/ml fEEBANN K
B MIETE MUR (44719+4890)7F BEZE
t} (p<0.001) (Fig. 7).

V.%E %

"ol ABANA ojd EEo 2 WA
A Bl BACIY #RMHI B 4
fbsEbEsE, = immune systemo| fisEsle] R

< 28 MRl BAY #RMRE aCE
HEst EHESlE fEhS BT o2 [
o lEEEE #EFstel = Bk 2 IR
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Contrad [

PL-E 10wt PL-E 10045/md

Fig. 7. Effect of PL-E on cell proliferation in
splenic cell.

Mice splenic cells cultured with medium, LPS (10xg
/ml), PL-E (10yg/ml) and PL-E (1004g/ml) relatively
for 60 hrs. Cells were harvested with cell harvester
followed by treatment with [3H]thymidine
(2uCi/well) for 12 hrs. Radio activity were determined
with Liqid scintillation counter. Each data represent
the mean=+S.D. Statistically significant value
compared with control by T-test. (***: p<0.001)

ol Hifgrt HEAA = BERES Bt R
& (humoral immunity)e}&} st1 JE #ES
e TIRERRG TESRZE BEod 498 &
BEY A RERES Wil RE (cellular
immunity)e] 2t o} EMME BES BEst=
REER HHES IR Mt fBgola &
F ded, AR HREEE TAE
(Cytotoxic T-lymphocyte), S5 2 BRI EHIE
(Natural killer cell), AR = MEENT KELHE
B2 (Cytotoxic macrophage), Y&} & Hifol 4
7 =871 A3 LAK# B (lympholine
activated killer cel)%so] #EHfue] Bl & 14
L@ ol Ah k.

BREA A fEEl e L oleT &
fEpgnee] KT, 2 ERV FR s 2 BE7 F
wEozM KirmArstn KEBRS MR
fekseh I fEEstel oL I BlH e R
o2 FES ko, IE 2 EREA AR}
g FI0] EHS . ERFEES HEFFsHA

He g€ 2y W e BEEA SRS
&, tIHMEISERR £ RS BRER
< vl & F Uus. HHERKAA
ERHFER BATTE, "BERE LELE,
"RZHTE EBAR & Xhe 8T A9
7HA FReE Ratd EE7 BHAAR AR
7} AA E5EE 2oz BASY &1 KAS
ERAZY S Jehdn & £ IA8). BiffolA
o) %) AL FCE B O B
Fata BCE REste Aoy, HRmoz
BEA4A ERY &3 —BRIY &
AT

A 9ol ERT BFBEOZ & £HEN
[ HE SHEHE (BRM) 24 BCGY BT Hi%R
ilEE EO SR 5ol Mol nz2H3 9o
m o] 2 3 428 Hithepe] sl BT EHEAA
RiFsHE £t Al MlnsES mke)
o HFIEERS el Aoz g3F dd
10, $fF B 15,00084%& LU Eo] F2gk=lof Sl
T BEEEEAM AFAA B2 @ ik
Heol #ittE AR o] F AR HFEEs AF
25 EE WEE e, ol s BT
oA ME ik WES REHE EH €
mERET RS 7B 2 Sle 222 ¢8R
Atk F, WMol A HBT SHEIRES AEM
Bl FEELE T3 T-hEEke) Btk ¢
IL-1 %9] A WES HBdo=zA FEe
RS EHELA e Aoz geid dg
D ey 2 WY HEY HEE 88 %
¥ PUR b2 SRR e s 2 EEdR
of HEAS YA ¥ £ ol 23]
2 ¥ RS MM 224 HE X
RE JGENZ] o Bl Hi5E (L8 Fik WHY
HHT BT 3 BRERE mEAND & 3l

mEbA BT EECIA miE SRt e

£WBEY) KE REHWHE (BRM)lgn & F



31‘:}13).

Tl R RERE WE ) fuEEel
AR M RS EmEY 1 B W
B AAZ G BRMS HUEEA v
Fh)Fe] Eel22 LAERS BT &
£ Holth. SN HiEklel HEd o4& &%
fEhgol e AEm KRE & Aok £HE
fagol datd MivFEY EWE FRA S
cyclophosphamide7} SIE#NH #FETHO] ot 2}
RRIWIE HRE 7H o) HE AL, ol A
ol we & HRe &M
cyclophosphamide7} Gig#f] #gETro] oh et
REEE RRT Uthe Aol %3 % o9
BRMS| #Hiol #& FEKHR7T #1732 3l
c}4), cyclophosphamides= T-#REERZF A T-
WERE REBMHCR BREANCD. o5 Wt
LS fEA viFtU S-S sta 2B 9] FiE
1tE B8 T-HREERS] BAETTHE 2 interleukin-
13 o] BEEN WHES Kibdd d3 %
BEREE B AA BReISZ BRI I
e o,

ool FE & HEHRI U A2 ¢ A
A REYA MibiEe 2 F %% B/E
fERE Zolr7] Y3ta] in vitro oA o] fEkE
R Mol MiREML, MEMEA
cytokine ;E4F B iTe & ot BB Wb
BRI =AM S BEN RS Re D BIREH
KE ¥olaa st

X EEB ol M= BALBIC AF o %% Bkl
o) 3 HIEHEE Lol r] Y3t cyometerE
o] &35l PEEEARAE (splenic cell)ol A CD4*,
CDg*, CDI9*& Sr#frste s KiEMinst
B 258 WE RES BUES o HEHA )
st REu| Al HibHy (PL-E) H@FEe] migol
CD4+9) A} 28.0+2.1 (Fig. D&, CD8*| A 19.1
+2.1 (Fig. )&, CD19*9]A] 66.9+1.9 (Fig. 3)

2 HESE A #BmE s & 5 Uyt

T3 B4 AF e MEMRAA cytokine &
HF BEMHTS B R IL-12 (p35)= B
B KT S 2 SR{ETF B |mste Aoz
(Fig. 4), IL-12 (p40)-2 media BfIEE H3lo
AEEIA Bt A2 = (Fig. 5), IFNye
media ¥ B vlsto] BRE S RHT BE R
mE (Fig. 6) BHEE + AAL

REWA Mol M %R i Bl
0} 2] &= #¥-S [3H]-thymidine uptake assay 3%
T RS #£R 2N Hik¥ PL-E)ER
Bl A BHRE] et HEKE e Mg
2RI ASS RS ¢ UJ (Fig. 1)

Ll kel W8 &R REMAY HiHH(PL-E)
ol EE M MinEtty EBIRAST B
Y v ohe 9 REBERRE Jebd o
24 ZEWAel +5E iERRZY kS
BEES dRon 4oz FHENY HE ¢
BRI IEAS HieE 5 S Aoz Bndd.

V. & 3

KENA Mty (PL-E)o] Hi#EHs € 5B&H
e T8 HRERRE dolrrl A8 RBRERN
MWipEtat AiE, BER BETF BERER 0
EAMR IR 2 MEMc A Y fRERS

R cytokine;E{HF AR, MM BAHE 5
o] B B3t T 22 £HE ddt

L REWA Ml MEMAiEdA CD4,
CD8*, CDI9YEMEILE B EE] u]8to
HEMEAA BmA AT

2. REFWAN MlHhe BEMARS IL-12
(p35), IL-12 (p40). IFN-y 5E{8+ RS #
Rl vla) HEMEIA EnAAH G
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