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A Study on Cytokine Modulating Effect of Three
Origins of Phellinus Linteus
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Pellinus linteus has been used for the prevention of cancer traditionally. There are three origins of Pellinus
linteus, Korea, China and Cambodia. However, their immunological activities were not evlauated comparatively.
Thus,this study was done to evaluate immunomodulatory effects of Phellinus finteus(PL) from Korea, china and
cambodia. We confirmed PL showed two major protein bands, 50 kDa and 80 kDa by protein analysis. These PL
effectively upregulated the expressions of IL-2 at 10 ug/ml and GM-CSF, IL-4,IL-10,IL-12(p35), IL-12(p40), I1L-18, IFN-r

in all concentrations. However,

Korea-PL upregulated the expression of IL-12 more effectively than the other PLs. it

intended to increase NO with no significance. Those results indicate Phellinus linteus had cytokine modulating effect

Key words : Pellinus linteus, Korea-Pl, China-Pl, Cambodia-Pi, cytokine, three origins, 1L-12
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A YEHAL AR &E Al B &7

Aot By EHBEEQ BRIES conventional systemQF 22427, 1
Hep 126592 200-300 LuxE FEBASIL, 1265/ BE UE E
ErSIKTE. ke ERAR(ETEE 221% o4, A2 8.0%
olslh 24w 50% oIl £3& 8.0% olsl, &E 06% o]y, ¢l
04% old), Hekil, A FR7HS EE TN HHHESINICEH
A #ERol FRT JEHAE 22 TECloKE K(PIK1), th
(PI-K2), /NPI-K3), Z24HPI-China) & 3}Z4KPl-Korea) 2 & &
AlBlo] AHZBIRITE

2. A8Y ME

PI-K1, PI-K2, PI-K3, PI-China 2! Pl-Korea Z}Z} 200gol] &%
K 1,000m¢S PNl #05 fhHiESol A 36 St Mgl
RS 1, olE RA BESI BHe RERBSEE Rotary
evaporator, Buchi 461, switzland) Z W 2L, BEKRS Tt
Al BERE 4888 (Freeze dryer, FDU-540, Eyela, US.A}E olg, &
HUZT AIRE JEdl ALESINT

3. RT-PCR analysis
1) FEBEBIEA cytokine B8R #5R

IEH BALB/C 439 MME BHoIY Wl MHE Hast
% QEHo & ZE RPMI-1640 BRI 1417 O ig#d
% PI(100ug/mt, 10pg/ml, ug/mi)S FEFESIIL 365M SO i3
83(37°C, COy, Napco, USA)oll $E#3INTY PIE Aelst MEE
RNAzolE 0}E3l total RNAZ MIH{BIICE £&3 RNAE
Herdld  3ug® RNAE Oligo dTS M-MLV  reverse
transcriptaseE O] 83l] ¢cDNAE FH4T & M43 cDNAE
template 2 3} Table 1.0flA] M Ajg} primer(IL-24,6,12, INF-v,
TNF-a)& PCR g/ O 2 £E3}%ich oluk internal controlZ B
-acting AMESITE £SZ¢ PCR (M2 EE 1% agarose gel 4}l
A M71¥E sl 201519EE PCR productd] k2 Windows
1D main program (AAB, USA)E 0)&38kd A L7} (height, Ht)
oF BESIACE

Table 1. Oligonucleotide Sequence of Primers

Gene Primer Sequence
Sense 5-TGGAATCCTGTGGCATCCATGAAAC-3

B-actin Antisense  5-TAAAACGCAGCTCAGTAACAGTCCGS
Lo Sense  5-CTCCTTGTCAACAGCGCACCS
Antisense  5-TCAACAGCTCCAGGTGC-3
L4 Sense  5-ATTGTCTCTCGTCACTGACG-3
Antisense  5-TGTGAGGACGTTTGGCACATC3
L Sense  5-ATTGTCTCTCGTCACTGACG-3

Antisense  5-TGTGAGGACGTTTGGCACATC-3

(L-12 Sense 5'-ATCTGCTGCTCCACAAGAAG-3
Antisense  5-TGATGAAGAAGCTGGTGCTG-3

INF-v Sense 5'-AGCGGCTGACTGAACTCAGATTGTAG-8
Antisense  5-GTCACAGTTTTCAGCTGTATAGGG-3

TNF-a Sense 5-AGCGGCTGACTGAACTCAGATTGTAG-S
Antisense  5-GTCACAGTTTTCAGCTGTATAGGG-3'

4. EAHIREI

LSS HEE O EHE] I #58R+E meanzstandard error®
SIS BB BIES Student’s t-test 91T HEEE 0185}
of RESITH

A 3

1. GM-CSF @@+ ¥ njil= R

GM-CSF 2% 1512 @{E-F(Internal control)= B-actin®]
FAEIQITH GM-CSF NC(C) Htgklane 1,12)2 2192 LIEhQ T, 8
e HREEC) Con-A RS 10ug/mé(lane 2,13) BRI 2298
VIERG O, PI-K1 100ug/ me, 10ug/me, 1ug/ mé(lane 3, 4, 5) &
oA 2kz) 228, 229, 2282, PI-K2 100ug/mé, 10ug/me, 1
ug/nb(lane 6, 7, 8) BE REBFolAME 242 228, 228, 229g,
PI-K3 100ug/m¢, 10pg/ me, 1ug/mé{lane 9, 10, 11) BE #GiHol
Al Zhzh 229, 228, 22882, Pl-China 100ug/ mf, 10ug/mt, 1ug/ mt
(lane 14, 15, 16) EE HLgagoliil= 2H2} 229, 230, 228%,
Pl-Korea 100ug/m¢, 10ug/ mt, 1ug/mé(lane 17, 18, 19) A Gl
BrollAle 24zt 222, 213, 2322 UIEW) RE BEOIA] @6t
CIGM-CSF 1ZH#E #5128 @& F(Internal control)= B-actin®] {5
EQCHTable 2, Fig. 1).

Table 2. Effects of Pl on GM-CSF Gene Expression in Splenic Cells Culture

e -CSF gene
Drugs (2(;Sml) g[\grgsssmr?(m)
PBMC 218
Con A 10 229
100 28
PI-K1 10 229
1 228
100 228
PI-K2 10 228
1 225
100 229
PIK3 10 228
1 228
100 229
Pl-China 10 230
1 228
100 222
Pl-Korea 10 213
1 232
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Fig. 1. Effects of Pi on GM-CSF gene expression in splenic cell
cuiture. BALB/C splenic cells were activated with RPMI1640 medium (lane 1). 10
ws/ ml Con-A line 2), 100 wg/mt PI-K1 (lane 3), 10 w/m PI-K1 (lane 4), 1 w/ml
P-K1 (lane 5), 100 w/ml PI-K2 (lane 6), 10 we/m PI-K2 flane 7). 1 wm/m PI-K2
(lane 8), 100 g/ml PI-K3 (lane 9), 10 w/m PI-K3 (lane 10), 1 w/mt PI-K3 flane
111,100 w/m PI-China (lane 14), 10 w&/ml PI-China (lane 15), 1 we/m PI-China
(lane 16), 100 we/m Pi-Korea tlane 17), 10 w/ml Pi-Korea (lane 18). 1 ws/ml
Bi-Korea (lane 19 for 3 hrs. Reverse transcription reactions were carmed out 20ul
reaction volume containing with 3wz total RNA and oligo d(T). And 3 wl of resulting
products were analyzed by PCR analysis. Synthesized B-actin cDNA products by
RT-PCR was used in internal control. M : 100bp ONA ladder marker. Total RNA
extraction and RT-PCR were carred out described Iin matenal and methods

2. IL-2 @@F 38R0l vl %
IL-29] i #8512 ®EF(Internal control)= B-actin0] {#FH
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BUF - PEE 018 - TS - gEE - 1EY

ATt IL-2 NC(C) Htgr(lane 1,12)2 1472 UERG, Bt &
FEBE0) Con-A REREES 10ug/mé(lane 2,13) EAOIA] 21302 L}
E}xtOm, PI-K1 100ug/ mt, 10ug/mt, 1ug/ni(lane 3, 4, 5) BE #
mprol M e 242t 213, 197, 78%, PI-K2 100ug/mé, 10ug/mé, 1ug/
mé(lane 6, 7, 8) A FEAHIIAM &= ZHet 75, 79, 81F, PI-K3 100
ug/ml, 10pg/ml, lug/mé(lane 9, 10, 1N)EE REIFA= 232t
77,161,602 2 LIElG 2, IL-2 NC(C) Higk(lane 1,12)2 512 v}
Ebctl, BBtk #HAERQ Con-A #REFES 1048/ mé(lane 2,13) P
oA 2132 2 LIERG O™, PI-China 100yg/mé, 10ug/mé, 1ug/mk
(lane 14, 15, 16) HE #EBolAMT 22 81, 184, 201%,
Pl-Korea 100ug/m{, 10ug/mé, 1ug/mé(lane 17, 18, 19) B R
oM E 27t 82, 161, 84 UIEN), EE BEOIA STt
(Table 3, Fig. 2).

Table 3. Effects of Pl on IL-2 Gene Expression in Splenic Cells Culture

e -2 gene
Drugs (gjsml) ex'DLrezss?sn(Hll
PBMC 147
Con A 10 213
100 213
PI-Kt 10 197
1 78
100 75
PI-K2 10 79
1 81
100 77
PI-K3 10 161
1 60
PBMC 51
Con A 10 208
100 81
PI-China 10 184
1 201
100 82
PI-Korea 10 161
1 84
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Fig. 2. Effects of Pl on IL-2 gene expression in splenic cell culture..
BALB/C splenic cells were activated with RPMI1640 medium tlane ,1,12), 10 we/ml
Con-A (line 2,13), 100 1/ ml PI-K1 (fane 3), 10 we/ml PIK1 (lane 4), 1 ug/ml PI-K1
(lane 5). 100 we/m PI-K2 (lane 6), 10 w/ml PI-K2 (lane 7). 1 w/ml PI-K2 (lane
8), 100 we/ml PIK3 (fane 9, 10 we/ml PHK3 (lane 10), 1 w/m PIK3 Uane 11)
100 ug/ml PI-China (‘anetd ), 10 w/m PI-China (lane 15), 1 w/ml P)-China (lane
16), 100 ws/m Pl-Korea (lane 17), 10 w/ml Pl-Korea (lane 18), 1 ws/ml Pl-Korea
(lane 19) for 3 hrs. Reverse transcrption reactions were camed out 20 «1 reaction
volume containing with 3 & total ANA and oligo d(T). And 3 « of resulting
progucts were analyzed by PCR analysis. Synthesized B-actin cDNA products by
RT-PCR was used n ternal control, M : 100bp DNA ladder marker, Total RNA
extraction and RT-PCR were carried out described in material and methods.

3. IL-4 BET 8ol nAl= &
IL-49] ZHE #5428 # @ F(Internal control)r= B-actinO] {#HH
)T} L4 NC(C) Htzhlane 1,12)2 1952 LIERQT, Bt &
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FEREQ) Con-A BEAREE 10ug/ mi(lane 2,13) EEOIA 224F LIE}
O™, PI-K1 100gg/ mé, 10ug/ mt, 1pg/ mé(lane 3, 4, 5) EE B0
BollAl= 42 212, 213, 2118, PI-K2 100ug/mé, 10ug/me, 1ug/
ni(lane 6, 7, 8) R F¥EABIOIAI S Zt2} 179, 147, 1872, PI-K3
100ug/ m¢, 10ug/ mé, 1ug/ me(lane 9, 10, 11) BE REEA = 2
2} 192, 208, 2032 2 LIEN S ™, PI-China 1004g/ mf, 10ug/mt, 1
g/ mi(lane 14, 15, 16) BE REAFIA= 212t 224, 221, 2228,
PI-Korea 100ug/m¢, 10pg/me, lug/mé(lane 17, 18, 19) B 25
FrollAle 242} 222, 218, 2202 2 LiEbxiTH(Table 4, Fig. 3).

Table 4. Effects of Pl on IL-4 Gene Expression in Splenic Cells Culture

-4 gene

Orugs (B;(;S:l) exlereis?(?n( Ht)
PBMC 195
Con A 10 224
100 212
PI-K1 10 213
1 Al
100 179
PI-K2 10 147
1 187
100 192
PI-K3 10 208
1 203
100 224
Pi-China 10 221
1 222
100 222
Pl-Korea 10 218
1 220
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Fig. 3. Effects of Pl on IL-4 gene expression in splenic cell culture.
BALB/C splenic cells were activated with RPMI1640 medm (lane 1,12), 10 s/ m
Con-A (line 2.13), 100 we/m PI-K1 (lane 3), 10 w/m PI-K1 (lane 4), 1 wg/ml PI-K1
{lane 5), 100 w/m PI-K2 (lane 6), 10 w/ml PI-K2 (lane 7}, 1 w/ml PI-K2 (lane
8), 100 wg/ml PI-K3 (lane 9), 10 wg/ml PI-K3 (lane 10), 1 wg/m PI-K3 tlane 113,100
w/ml PI-China (lane 14), 10 w/ml Pi-China (lane 15), t w/ml PI-China (lane 16),
100 we/ ml Pi-Korea (lane 17), 10 we/ml Pl-Korea (lane 18), 1 wg/ml Pl-Korea (lane
19) for 3 hrs. Reverse transcription reactions were carnied out 20 b reaction
volume contaning with 3 & total ANA and oligo d(T). And 3 « of resuling
products were analyzed by PCR analysis. Synthesized B-actin cDNA products by
RT-PCR was used In internal controf. M 100bp DONA ladder marker, Total ANA
extraction and RT-PCR were carried out described in materal and methods.

4. IL-12(p35) #@E-F H#EEd vIXE g

IL-12(p35)Q] #24E #5412 & F(Internal control)E P-actind]
HEAEJCE IL-12(p35) NC(C) Htgk(lane 1,12)2 17622 LiEh
1, (Bt #IREEQ) Con-A #REABEE 10ug/mi(lane 2,13) B4
2282 UIENEC™, PI-K1 100ug/mé, 10pg/mé, 1ug/mé(lane 3, 4,
5) BE sl Zbzh 228, 228, 17328, PI-K2 100ug/mt,
10ug/me, 1ug/mé(lane 6, 7, 8) BE kB = 242} 226, 228,
2252, PI-K3 100ug/m¢, 10ug/ml, 1ug/mé(lane 9, 10, 11) BE £



A SEHRY ARIEZR 2E 3] B8 AT

B A= ZH2} 190, 227, 2129 2 PI-China 100ug/mf, 10ug/ né,
1ug/ mé(lane 14, 15, 16) ¥ #BaBIoIA = Zh2t 163, 164, 1595,
Pl-Korea 100ug/m¢, 10ug/mé, 1ug/mé(lane 17, 18, 19) {EE i
HollAlE 237} 214, 211, 2162 2 LIEbJTHTable 5, Fig. 4)

Table 5. Effects of Pl on IL-12 (p35) Gene Expression in Splenic
Cells Culture

Se B ene
Drugs (Pgi ) léxé(e%i?gn?m)

PBMC 176
Con A 10 228
100 228
PI-K1 10 228
1 173
100 226
P1K2 10 228
1 225
100 190
PI-K3 10 227
1 212
100 163
Pi-China 10 164
1 159
100 214
Pl-Korea 10 21
1 216

2345 67 89 1011 Mi1213141516171819
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Fig. 4. Effects of Pl on IL-12 (p35) gene expression in splenic cell
culture. BALB/C splenic cells were activated with RPMI1640 medium (lane 1,12),
10 wg/ml Con-A (ine 213), 100 we/ml PI-K1 (ane 3). 10 we/mt PI-K1 (lane 4), 1
wr/ml PI-K1 {lane 5), 100 we/ml PI-K2 (lane 6), 10 we/nl PI-K2 (lane 7, 1 w/ml
PI-K2 (lane 8), 100 we/ml PI-K3 (lane 9). 10 wg/ml PI-K3 (lane 10, 1 wg/m PI-K3
(lane 11).100 we/ml PI-China (lane 14), 10 we/ml PI-China (lane 15), 1 w/ml
PI-China (lane 16), 100 wg/ml Pl-Korea (lane 17), 10 w/ml Pi-Korea (lane 18), 1
ws/ml Pl-Korea (lane 19) for 3 hrs. Reverse transcription reactions were carnied out
20 4 reactor volume cortamning with 3 g fotal RNA and ovqo diT) Ard 3 4l
of resuiting products were analyzed by PCR anawsis. Synthesized $-actn cDNA
products by RT-PCR was used 1n internal control. M : 100bp DNA ladder marker.
Total RNA extraction and RT-PCR were carried out described in matenial and
methods.

5. IL-12(pd0) @EF F8fc) DlX]l= &0

IL-12(p40)9) #ZHE #5512 @ HF(Internal control)&= P-actinO]
EAEIZCE IL-12(p40) NC(C) Htgl(lane 1,12)2 186F LIER
I, Bt HEREEQ) Con-A fEBEES 10ue/ mé(lane 2,13) BEAIA
23S 2 LIERGSm, PI-K1 10048/ mé, 1048/ mt, 1pg/ mé(lane 3, 4,
5) I4IE 1REERLOA = ZY7E 189, 180, 1822, PI-K2 1004g/md, 10
ug/we, lug/mi(lane 6, 7, 8) BE FHMolA= 22 179, 182,
189=, PI-K3 100ug/ mt, 10ug/mb, 1ug/ml(lane 9, 10, 11) BE &
Higtol A= 212 186, 193, 2042 PI-China 100ug/ m¢, 10ug/mé, 1
wg/mé(lane 14, 15, 16) F2RE #paREolAl= 212} 219, 205, 2028,
Pl-Korea 100ug/m¢, 10ug/ml, 1ug/mi(lane 17, 18, 19) M i
BollAe 242} 220, 218, 1842 LIERTCHTable 6, Fig. 5).

Table 6. Effects of Pi on IL-12(p40) Gene Expression in Splenic
Celis Culture

Drugs aal rsonti
PBMC 186
Con A 10 223
100 189
PI-K1 10 180
1 182
100 179
PI-K2 10 182
1 189
100 186
Pi-K3 10 193
1 204
100 219
PI-China 10 205
1 202
100 220
Pl-Korea 10 218
1 184

M 123456 7 891011 MI121314.1516171819
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Fig. 5. Effects of Pl on IL-12 (p40) gene expression in splenic cell
culture. BALB/C splenic cells were activated with RPMI1640 medium (lane 1), 10
wg/ml Con-A (ing 2), 100 ws/mt PI-K1 (fane 3), 10 wg/ml PI-K1 (fane 4), t we/mi
PI-K1 (fane 5), 100 us/ml PI-K2 (lane 6), 10 we/m PHK2 (fane 7), 1 w/m PI-K2
(fane 8), 100 wg/ml PI-K3 (lane 9), 10 w/ml PI-K3 (lane 10), 1 w/m Pi-K3 (lane
11,100 w/ml Pl-China (lane 3), 10 w«&/m PI-China (lane 4), 1 w/m PI-China
(lane 5), 100 we/m Pl-Korea {lane 6). 10 w/m Pl-Korea (lane 7), 1 m/m
Pl-Korea (lane 8) for 3 hrs. Reverse transcription reactions were carried out 20 ul
reaction volume containing with 3 wg total RNA and oligo d(T). And 3 ul of
resulting products were analyzed by PCR analysis. Synthesized B-actin CDNA
products by RT-PCR was used in internal control. M : 100bp DNA ladder marker
Total RNA extraction and RT-PCR were carried out described in matenal and
methods.

6. IFN-v #@{E¥ #Hhol niXle BR

IFN-y #ZHt #2428 @ F(Internal control)¥= B-actin0]
SI4Ck [EN-vy NC(C) Hizt(lane 1) 2212 UIERL T, Btk #18
201 Con-A #2EIBES 104g/mi(lane 2) BEOIA 2212 LIERIS
™, PI-K1 100gg/ m¢, 1048/ mé, 1ug/mé(lane 3, 4, 5) BEE FE B
Al 22y 219, 218, 2182, PI-K2 100ug/mé, 10ug/mé, lug/mé
(lane 6, 7, 8) BE REBIAM = Z22F 218, 220, 2202.F, PI-K3
10048/ mt, 10ug/me, 1ug/mé(lane 9, 10, 11) EEEE MEIFfOIA = 2
Z¥ 221, 223, 22322 LiEkttHTable 7, Fig. 6).

IFN-v NC(C) Hizt(lane 12)2 5302 LIERAT, Bt H
20! Con-A RS 10ug/mé(lane 13) BEOIA 2147 LIERG
©m, PI-China 100ug/ ¢, 10ug/m, 1ug/ mé(lane 14, 15, 16) BE
o) A= 2+z} 51, 211, 1892, Pl-Korea 100ug/mf, 10ug/ nt,
1pg/ mi(lane 17, 18, 19) BAL BB E Zt2) 181, 201, 2128
LJERCT)(Table 7, Fig. 6).
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Table 7. Effects of Pl on IFN-v Gene Expression in Splenic Cells Culture

-Y gene

Drugs ( 2;33::1 ) elir;‘essicg)n(Ht)
PBMC 221
Con A 10 221
100 219
PI-K1 10 218
1 218
100 218
PI-K2 10 220
) 22C
100 221
PI-K3 10 223
1 223
PBMC 53
Con A 10 214
100 51
PI-China 10 241
1 189
100 181
Pi-Korea 10 201
1 212

M1 23 456 7 808101 MI1213141516171819
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Fig. 6. Effects of Pl on IFN-v gene expression in splenic cell culture.
BALB/G splenic cells were activated with RPMiI1640 medium (lane 1), 10 wg/ml
Con-A (Iine 2), 100 w/m PIK1 (lane 3), 10 we/ml PI-K1 (lane 4}, 1 we/nl PI-K1
(fane 5}, 100 w/m PIK2 (lane 6), 10 w/m PI-K2 (lane 7), 1 w/m PI-K2 (lane
8), 100 s/ m PI-K3 (lane 9), 10 we/ml PI-K3 (lane 10}, 1 ug/ml PI-K3 (lane 11,100
wg/m PI-China (lane 14), 10 wg/ml P-China (lane 15), 1 we/ml PI-China (lane 16),
100 we/ ml Pl-Korea (lane 17), 10 we/ml Pl-Korea (lane 18), 1 wg/ml Pl-Korea (lane
19) for 3 hrs. Reverse uanscription reactions were carmed oul 20 w4 reaction
volume containing with 3 w total RNA and oligo d(T). And 3 ul of resuliing
products were analyzed by PCR analysis. Synthesized B-actin ¢cDNA products by
RT-PCR was used n internal control. M : 100bp DNA ladder marker. Total RNA
exiraction and RT-PCR were carried out described in material and methods.
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Ee Esfss 2] BUNLE Xt 74 #gs =E
SHIL CIE HRCE #Rse —EY A& T BELZ ¥
A HFRMOE MR Q9 FETol 1,297} HH HiRE A% B
710l 2HRWOZ ETEIL ATt

B BRAS WEMES REN BRI vlolss BRY, &H
¥ BN, RASRE, SHRE Sol Kl 2P mEe AX =
s #rEd SR BNE BEe AN Ahketl, Ao
7R BEI0] ETFE R E BfE BiZiigREC) BiLElo) 2l
MR FEERMUE WA RESHA R slof MiREkkaE
S 911 185ESHH H& Zolth ol e BRELTE EFEE
oM SABI FMELE RETRRE:, LBRRE S0 FRE
Bofiolle BRE, SEE RIESO! BF DRk HAZAU
BWOT EAL Art sHATH olZiTH BRES B MitS
#ioln ZUglo] HEMILE 4t UM, AR ERA
&3 712l tish Ettol 8slo] BENA W B, REE
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BRIET, BRG], BiaRsH, RERE 89 BWERES Fit
She igEh0] Bol YERLIL Ut olof wlel olei3l BERE 2
Y UE P8 T RERE BHESZN B EHEE M
g ¢ Qe HEE F7] AS ol EHGIA ETEHIL UTt
ololl JFHEE EEIRoOIA] oln] FUERR7 BEE FHEHARY HiE
EHE AIETR] HAZRE 2E3 BAsl HF6HLA} 61
ol 2 EEO HEQl HEHAS H3, 50 #RE 7RI U
I, 1B, ¥, {Kak, 118 $9) Zagol o) MAs, Mk, RRALE
I, %, &BH, sodtak, i, MEME, BERLE $S XES
o, ge A9 7IEH EolA kS (hematopoiesis) |
EE $izolH, REMBE AFE S MEke M/MRS] Frsiid
OF ¢EdA Utk Akl UM E RAS B ElREo]
B2 Bl doluxgl, E# RS FFERL fERol
oIt EEBL A Mol M E BIERO] ol olgist 7ie
ol HEaEIYolA] PRAES RITHAET EIHAES BHATEZA
BEEISHA AR AL Uk Cytokine2 HfF KIES] FBEIO] EHAE
¢l peptideZM, 212t EHQ BARE &olo FE MY Bk
3 432 complex networkollA] ZESH HAES VIERATE £ M
B ¥EiE, 10T B SHLE REBCEN EBAY KE Y BE
ol RAgEE ot ohz}, ole] RSl pathogenic mediator 241
fEFSI RS B4 R Bkol REmEEo] Ledi ATk
Interleukin(between leukocytes)olgh= Fii&= Ardengo] 1979
W REeow MRS KBiESt & 1986d Al 6} International
Congress of Immunologyoll4] AHKSE Interleukin fi&ZEkS
WAGIZ Blch olvl BalE 1L9) EHS “lymphocyteL}
antigen presenting cellEo} 95k 43#% = immunoregulatory
molecule” Z2A] A2 & peptide@] amino acid sequenceZ} {RET
HOILHo) Y#o M5 BoRlch #xy L1004 IL-1471K1 7}
WEXAL LY HFol E7MHME 0|52 ZETH 43 Ei
2 I Z LEE Yl 0]E& AH88ke IFNs, TNFs, CSFs &
9] cytokineEE UCt

& FiolAME %3 cytokined GM-CSF, IL-2, IL4, IL-6,
IL-10, IL-12(p35), IL-12(p40), IFN-v I ILO] ol Sol71uAl
T ol E9) WFESH £EEHS LIEhHE TNF-o9 ##E PCRe
&olo HRel HRurt WA F&E #4351 Teell, Macophage,
endothelial cell, neutrophils®} monocyte®] 44 & Z7I)F]=
bone marrowol|A] &4335M5] = stromal fibroblastol] 9]3) THE0]
A& cytokine@] Granulocyte monocyte colony stimulating
factor(GM-CSF)9} SRS Hyter ZEAIRY g BE
oA HEIEIFCFY. I ZoMT Pl-Korea lug/mlo] SToilAd
7V Bo] ZE715)3ckTable 2, Fig. 1). SHAE T #@loiA) 42
I T AZY e} WS {E#Al710, NK fiES) cytolytic
activity®} LAK (lymphocyte activated killer) #HiE2) #&tE1tol
RAGESIY, WEiELE B MRS T Ig HLE MM A
OoF o7l IL-29 BEEE RRAA = BEBEANAM EET BB
o] HMEINOLL, HEHUE BRE VERIA QUCH.(Table
3, Fig. 2). IL-4= B M 29| @380 anti-IgM Sl A (EFS)
= lymphokine® 2 M2 H oM™, TH2 MKZRE &S



UAE AL AOIER] £ fuol @B dF

o] B MRS MR s3{col BHERE ¥k okt T M, K&aM
f, mast fBHS) BLERTE KIEEE B Ml FEQ classT MHC
molecule2 ENAI7IM, IgES) Fc 2p6zol thgl low-affinity
receptor(FceRI, CD23)9] #EEE WHMAIZICIL LedAd Uk
W9 K EmigolA e 1L49) REERO| ME KENOE mE
om, %3] Pl-Korea 100ug/m¢ BEEEOIA] [Et4¥ o] vldio
235% 39/MEHFATHTable 4, Fig. 3). IL-12& p35-197 aa 9
p40-306 a.a, heterodimer® IL-29} Zo] EEFSw NK M,
LAK #ifE % cytotoxic T #MHEE EHEAI71ZL B
lymphoblastoid Ml EE] £EDF PP, £ HHoA = plo
olAe PI- KLK2,K3o A2l #fE# & #RE HolA BU2
L}, E38] PlKoread] BE sTolA 71618 8E BAFEUCE
(Table 6, Fig. 5). p350] HaldME [EtsiEmy o]
PI-K1K2K3%9} Pl-Korea®] B E #Eo|AM & ZOF #BMF B
gHol g mBlAct. E3) PILKLK2 K39 HE =L oi E71819ich
(Table 5, Fig. 4). IL-127} IFN-voll &j&lod sl [P-10(IFN-v
inducible 10kDa protein, a potent inhibitor of angiogenesis)ol]
Q5] HETE L K HIME BET RETI U, 0] B &
Fe= CAM RS 43=s ol Utt IEN-ve T #iiS NK
HHRIol A AEET] 1L Class T MHC 3853 Bl 85K, K&
RS fEiol RSl IL-2 B 1149 4£ES HIFISHL IgE
misst [gGl FilEE Mokl 1gGa Hil £ES EXdke RO

geA A, & HRIAE PLKLK2KIE ATV} 2
R10]Z HolAl 2tOL} PI-China®} Pl-KoreaolA] thZE ol 4]
dl EZ08 FV/RIESE 2o F 2 Pl-China 10ug/mloil 4]
HSH E718s BoFUckTable 7, Fig. 6).

ol4ol A Ho} MEhRAR BfF HEWERE Edldd i
BERRE 938 4 A ACE BHIH, o]lH EKE 1l
o RS2 lymphokine B cytokine& 2418l Z}
fuoll E5RE HUlHA MRl 4SEEE HLESHAV st
ol MR W ksl RIS A REHAS sl
ACE Hoht Brt M3 7j1He e SELAE0] sgkiofof
g ZeE Algdnt.

4 &

LA AERHA G AT ETRIE E3 REREHFAS 43
Hog #Hrisld tled #2 ZEEZ drt Granulocyte
monocyte colony stimulating factor(GM-CSF)Q] & AptéiofA]
© EEARY HE EEA M@imsidARE 1 SdAx
Pl-Korea lug/ml8] sToll4l 71& Rol| E7i=cth IL-29] &
1 S SRl ok BB EEF B0l s
A2t FYUHUE BRE VBN ZUrt. IL49] EET
2 HfaRol ol BEKFNC NS LIERAR L, FS) 100
ug/m¢ BEOIA Bttt iRE RISk 23.5% HnSISict IL-129)
HEF BEES pdloils PLK1LK2 K39 #iB# 2 £8
€ HoIX UL, 58l Pl-Koread} ZE 5&olA E7RIEE
€ HoFIoh p35ol #HIlAMT B BN B PIKI,
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K2K3¢} Pl-Korea2] 2E Rl & 0T AT HiEC] 18
mEIEAEL, E3) PLKLK2K3Q ZE ZTod S7iEACh
[FN-v9) @&@7 RIS PLK1LK2K3E U227} gilolg Hoj
A €9rOL} PI-China$} Pl-Koreaol|A] TR0l Bl8| 20 F
Z£7}£)900 Pl-China 10ug/miolA] B12 E718hg HAOFUCH

DLES BRI Hol FHAEE APIETR] £HE S
TERRE Uehle Z2Z BolXI d4AS 7ided e S2
dgo] sAEool & RE ALRECL

A 2

E T Biogreen 219 &d] Aol A =AU 100
ZAIE-UTE
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