T#44E3E(Korean J. Medicinal Crop Sci.) 15(1) : 38 — 45 (2007)

Fo| HIZMEZZFE IL-1p 2H[0f| JA0{M Et=4F H{S4H0|
FE= M11C (HIHE FE=E)e| =3t

HHS} - ZEfS+* - BMS* - F|Rbp* - Mbmmrsr .

o= 3-' 0—1*'

ASSaL ol hhe Meiska, Rt st A0S ATk, BesEEY 4BADY S84E}
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ABSTRACT : Korean mistletoe (Viscum album L) extract has been found to posses immunoregulating activity. In this study,
Korean mistletoe extract, M11C (non-lectin components), was used to know whether this extract activates splenocytes to
secret interleukin 1 (IL-1f). The splenocytes were treated with M11C, and then collected the supernatant and cell lysate
that were prepared to analyze the level of IL-1B, using ELISA, immunoblotting, and RT-PCR. Maximum effective dose and
time of M11C on IL-18 secretion from splenocytes were 200 zg/m{ and 8 hours, respectively. Treatment dose and time for the
maximum expression of IL-18 mRNA were 200 yg/mé and 4 hours, respectively. Saccharide degradation enzyme Viscozyme
L completely blocked the effect of M11C on IL-1p secretion from splenocytes. As the result, among non-lectin components
saccharide could be regarded as a main component for IL-1p expression from splenocytes.
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AAZLA ] de] BEF o] = wF 718218 A9-4do]
et A7t FHoM el F2 grhiEel Ao
gElo)] thsfr] @o] o]Fo|H T} (Franz et al, 1981; Lyu &
Park, 2006; Van Huyen et al, 2006). 3} 3t=tol A%
19900 % ZRHTE] ghgit A-4dolo] A7 AJZHEHA A
S-ato] Gl dwle] gt Ayvh Wol Tk
(Yoon et al., 1998, 2003). &} €& 7lsll= E4do] Alet
AR ke AgAele] e HRE tigh At o} 7t
2] wRE Adelo|t)h, QEHRE oM Mkago s A
Aol FIRA R o] g & AE 7RI wf, AgAelg
F5e Foll okt thulo] opd Gol gt whld o)9)o] &
AE2HE fFUES s AAFERL Qdth A-g-Aro] vjghd
A ARE Tole oA, 8, ofRl ¥ gARo|= A

5°] Ut} (Khwaja er al, 1980; Mueller et al., 1990). &
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ATl tEAIS Sl HHd AEE 53] BAE, o
AME, T, SEfeAE B dula

2 7HA] AROJETICI (cytokine)5-& A4 HH|SHA 3t} o]
A EFIRIE Foll= interleukin (IL), interferon (IFN), tumor
necrosis factor (TNF) 5©] 1t} (Johnston, 1988; Metlay,
1989). IL2 o8 FFH7F el o] F IL-12 29, 43 ¢
FAH AFe oA W #AE AEZEEFEH AAE=
polypeptide®]tt. IL-1-> HZ-5 St HRkge] a3t
9&S st} (Matsushima et al, 1986). IL-12 IL-la%}
IL-1B 5 70¢] subunitz2 YFoJXIth (Mosley et al., 1987).
719 IL-12 22 T} macrophageoll4] EH]Eti Azt
iAo, HIZole 9, HAME, B @, dendritic cell,
fibroblast, keratinocyte, langerhans cell, neutrophil, astrocyte,
epithelial cell ¥ endothelial cell 55 X$HF Be F79
Mz A Aol dE MY (Matsushima e al., 1986;
Dinarello, 1989). ©oll £ A= =it AAol7E Qe A
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1. N9, Es=S S MIEZF

Alze] WS 9t g RPMI-1640, fetal bovine
serum (FBS), L-glutamine acid, penicillin-streptomycin %
trypsin-EDTA= Gibco-BRL (Grand Island, NY, USA)ZF
B FYsEe, 715 culture plates, flasks, 123 Z}5
tubeE-2 Falcon (Franklin Lakes, NJ, USA)S 25 93}
Atk -1 HAAFE 913 enzyme-linked immunosorbent
assays (ELISA) kit ¥ immunoblottingS 913+ 215 A=
Chemicon (Temecula, CA, USA)S.2HE T4}t A}
T S (RT-PCRYS A% A2k Takara (Otsu, Shiga,
Japan)Z2FE] T3t} Chloroform, hexane, methanol, ethanol
9 isoprophanols H|E3H 7155 718152 Merck (Berlin,
Germany) 2. Z 58 FTY3T} Viscozyme LS Sigma (St
Louis, MO, USA)EFE] AT Al 2= Alofo] f7]&
2 gaAE A F718e] HF T 0.1% ©l5tE &
Al Pt & APM AR AFES ddEESE AH (&
d, TE)ENE Tdtol 3 Al ARSEEA] Adsa
o} gekrale] AL 2% 0 +1T, FE 55+ 5%, 2
150 Lux®] Z71°]3]t}. splenocytes®] F%2 $I5l Balb/c A}

48 g,

2. HRLOIZ28E M11C ==

S FE] Sl AdolE SRl

rCooft 1
g 2

5 Nz B9 ) #HG2Et Mg
agkEigith 2
chloroform % hexaneS A3l BXA)Z] GH-S- A},
gNe o7 (60 mm~0.45 im; Millipore, Bedford, MA
01730, USA)S 533+ ¥ polymyxin-B column (Biorad,
Hercules, CA, USA)S A3 29 ¥ lipopolysaccharide
(LPS)E A|AT & PBSZ FAsIt £4 & 54 7dxs}
of ZPEES At} (o]t MI1IC olgt . MI1CH 2
LPS #+# ZAR= Limulus ES I kit(Wako, Osaka, Japan)

39

BIEA HRAO| =22 M11C HIEl ASENe| &3t

Z ArIEeH, 32 42 endotoxin units (EU)Ymeo] AT
(data not shown). f-=7ol o] Alekel] LPS ZH+ 318
Hel= 350 EUme Qe (7 %5, 2001), ¥ M11C= 31814
o] 1/8 olstell B8l 5 Aol o #A7F AT

3. MH22H splenocytes?] F& U X2
77939 Balble AFE AFEIsNA AN &, WS

F7defell A 848k cold incomplete RPMI-1640 medium
(100 U/me syddd-2EzEnlo]al 7}, Gibco, USA)SZ
28] A& % cold incomplete RPMI-1640 mediume 3715}
o] Daunce 787] (Wheaton, USA)ZE B °oFslA] #4)3k
T A5Eol 1027 mjgsisich. widke] i &, AW Y
st} w2 (1000 g, 5%, 4C)5F & F5s oL Alx
= A}t 2¥% HEFE hypotonic buffer® lysis3t 3 A
AsFA Y. I Y serum free RPMI-1640 medium (with
penicillin-streptomicyn, with L-glutamine)2= 24 well plate
o splenocytesE platingd}SiTth. Splenocytesell 7] F=<]
MIICE 371 7, 37CelA Z4zke] AJ7hget A=A
splenocyte conditioned medium (SCM)S A¢E w7} 20
Coll B3I}

4. Sandwich ELISA

IL-1p #2498 ELISA kit (Chemicon, Temecula, CA, USA)
& ARSste] AAbsldedl 7hde] Adeta ok 2ok (3
%, 2001). IL-1B standard®} sample SCM-E 96 well
(precoated with rat anti-mouse IL-1B)ll 100 £ 2 it}
Ig]3 % ¥ primary antibodyQ] rabbit anti-mouse IL-1B
25 (15 H7bste] &gt H, 4A7F Bt oA uike
wash buffer® HoUSITh o] o] 100 /4 second antibody
9l goat anti-rabbit conjugated alkaline phosphateZ Z} well
off kst & 4587k kst vl gk - wash buffer®
Aol T vacuumS 2 ZAHA E71E AASIIYH. 27
£ AAS & colour reagents 7+ welldll 93, 7} well ¥
2 Aol e FEAo] YERPH stop solution 50 b S
Hol AMZULg-S G A)FTE 490 nmell A ELISA reader (Bio-
Tek, Highland park, Vermont, USA)Z =43l IL-1BY] &
< skt

5. Western blotting

Western blottingol] #+at 2pH|3t Algke T2 &4 }
ATk (& 5, 2001; A 5, 2003). 7Fs] AHEhE, SCMS
e T 16% separating gel2 T4 0.1%
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sample buffere}
SDS-PAGECIA &l dS Fejsiint. H719E0] & el
o] &l A& nitrocellulose membrane (NC; Schleicher and

Schuell, Verkaufsleiter, Germany) ¢]oll ©]5AIZT} °]5A1X1
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&, NCE blocking buffer (5% nonfat dry milk in TBS-T
buffer)l Bl GAIA A eke] H|5o]Z As AAAZ
TBS-T buffer2 Aol F, rabbit anti-murine IL-1B
polyclonal primary antibodyE %7}ttt 283 & H
hybridization incubator (Robbins, CA, USA; speed 10 rpm)
ol 4Tl 124171 S WigsIATt. TBS-T buffer= o]
W 3, 2%} @A (goat anti-rabbit IgG horseradish peroxidase
conjugated affinity purified antibody)2S 78t 4ColA 3
AlZE 9 wiFsllal, TBS-TZ AoUiddeh. 2 & NC&
ECL (peroxidase substrate, Amersham, Cleveland, Ohio,
USAE Z AAl & 587 wjFstdnt st &, 10W
safety lamp (Kodak Rochester, NY, USAY} X% 2o
Al x-ray film (Agfa, Devaert, Belgium))ll 7=3A171
ray film& developing, washing, fixing % washing =413
S Azl F IL-1B band®] =719} AES A8t

% x

6. ATIAL B84 YB3 (reverse transcription-polymerase
chain reaction)

QAL T Al WHE (RT-PCR)] e 2pA ek Ale)
3o Fxgon (3 =, 2001), GAA} kit @
JH-S- kit (Takara, Otsu, Shiga, Japan)S ©]-&38}o] AA]5}

. 7hks] AwsPE, Trisol (Gibeo-BRL, Grand Island, NY,
USA)S ©] &3l total RNAS FE3ATE 2429 total
RNAES GHAL WS- (total volume: 50 /«0; 104 of 5x
RAV-RTase buffer, 20/ of 2.5mM dNTP, 0.02uM of
IL-1B or PB-actin anti-sense primer, 10 units of RAV-RTase)
3 B@sjo] 42°Cold 147+ B HESAIA IL-1BS} B-actin
o] ¢cDNAE 3sISith. st 71| cDNAS F3Hdsf vt
S (total volume: 50 /«0; 50 of 10x Taq buffer, 44
of 2.5mM dNTP, 1 £ of 10 pmoles/s«L IL-1B or B-actin
sense or anti-sense primer, 8 units of Taq)Zt &3t IL-
1B} B-actin®] RT-PCR FEAMES ASlch o] 5F JH&Ee
1% agarose gel ;‘47]‘”3%’8'01]7\ B35 A ARgst
primer®] ¥71AE 2 FFLHES] F7)= Table 19 YER
At
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7. SEolgaol elst M11C2] I-1p 2H] Mollg2t ZAL
M1ICE oA, S8l ofRl, dER0|E HE To8

Table 1. Primers used in RT-PCR.

3 o

T4 o] Utk MIIC7} splenocyteZFE] IL-1f AJAF E1]
gl SlojA], MIICS] FAEZR] ohdAl, &8y, ofl
o ollZo|E = ojujet EHo] = AEolR] ] 95 2
AAS FYPeuct. M11CY] FAHEE F W] 4= F
AEe= Flo] Fol7ld 4 FENEA Viscozyme L (100
rg/mlys o83 MI11C (200 ng/mbys 37CA o] A7k &
oF wikgict. wiFst & A& A|8E MIIC + Viscozyme L2}
71314t} SplenocyteZFE] IL-1B AJ4E HH]ol] dojA] A&
MI1C + Viscozyme®] &35 ZAFH] $18] medium alone3
MIIC (200 pg/me)e} 7+o] splenocytes 37ColM 16717 &
ot A=t & wjFl-S 47338 immunoblottingdte] TL-1B AY
AhES ARSI

8. S *2
YA Hd T mean £ SEMZ UFERY S
7ol A AAel=

, 2} group
Excel Z21#8 o|&3l] T34}

a4 1
1. Splenocyte2PE] IL-1p 2HIFZ0 A0M M11Cl S
T o)Ed g1}

MIICZ splenocyteE A=3S wl M11CY o= F=7}
FHze] gIA] &7] 918 ELISA7IY HAME#= splenocyte
ERE IL-1p a7} w5 odolRhe Ae Hofasin
(Fig. 1). 0.2 g/l FEoNAE medium alone 2|3 22
IL-1B #H]83E Btk %7F S71ekl wet IL-1p &H]
o] Z71ste] M11C2] H% 200 /meoll A 190 + 20 pg/mle)
IL-18 #H)%F 8-S B3om, 2000 zg/ml ollA= 180 +
24 pg/ml © = plateau PFS ATt (Fig. 1). E=3F ELISA7]
Hog A& ZAFE immunoblotting” | HOZ A7G s+ A},
T 7R Ae AiEe] Ao dXske AEFE BTt
(Fig. 1, 2a & 2b).

2. Splenocytes2 2 1L-1p 2HIFSE0 A0IM M11C2] AL
SARE olEd g1}

MIICE splenocyteE A=3S W, HZE=S] MIIC (200

Target mRNA Primer sequences Product size (bp)
I-1B sense : 5-ATGGCAACTGTTCCTGAACTCAAC-3' 563
anti-sense : 5'-CAGCGACAGGTATAGATTCTTTCCTTT-3'
B-actin sense:5'-GCAGAAGATCTGGCACCACACC-3 840

anti-sense:5'-CCTCGCTTGCTGATCCACATCTGCTGG-3'
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Fig. 1. The dose dependent effect of Korean mistletoe crude

(a

(b

)

1o [

~

Optical density (arbitrary unit)

extract (M11C) on IL-1B secretion from splenocytes. The
cells (1 x 10° cells/well) were treated with the indicated
concentrations of M11C for 8 hr. IL-1B secretion was
detected by ELISA. Bars represent the mean £ S.E.M for
three independent experiments with triplicates. All other
details are described in “Materials and Methods”.
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Fig. 2. The dose dependent effect of Korean mistletoe crude

extract (M11C) on IL-1B secretion from splenocytes. The
cells (1x10° cells/well) were treated witﬁ the indicated
concentrations of M11C for 8 hr. a) IL-1B secretion was
analyzed by immunoblotting. M expresses the marker of IL-
1B. b) Densitometric analysis. Bars represent the mean
£ S.E.M for three independent experiments with triplicates.
All other details are described in “Materials and Methods”.

pgmbyell 93k 24=A17ke] @32 27) 915 Ao, ELISA
7IMog Ae Axe A7 ATl vlu]dt BH|S Holth
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Fig. 3. The time dependent effect of Korean mistletoe crude
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Optical density (arbitrary unit)

extract (M11C) on IL-1B secretion from splenocytes. The
cells (1 x10° cells/well) were treated with 200 pg/mé
M11C for 16 hr. IL-1B secretion was detected by ELISA.
Bars represent the mean +S.EM for two independent
experiments with triplicates. All other details are described
in “Materials and Methods”.
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Fig. 4. The time dependent effect of Korean mistletoe crude

extract (M11C) on IL-1p secretion from splenocytes. The
cells (1 x 10° cells/well) were treated with 200 zg/ml M11C
for 8 hr. a) IL-1B secretion was analyzed by immu-
noblotting. M expresses the marker of IL-1B. b) Densi-
tometric analysis. Bars represent the mean+S.EM for
three independent experiments with triplicates. All other
details are described in “Materials and Methods”.

7h AR A7kl AL IR 180 £25 g/l HSlowm, 16
A7V = 175 £27 pgmlE A2l A =289t} (Fig. 3).
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Fig. 5. The dose dependent effect of Korean mistletoe crude
extract (M11C§) on IL-1B mRNA expression from spleno-
cytes. The cells (1 x 10° cells/well) were treated with the
indicated concentrations of M11C for 4 hr. a) RT-PCR
Eroﬁle of splenocyte IL-1B and B-actin mRNA expression.

) Densitometric analysis. Bars represent the mean +
S.EM for three independent experiments with tripli-
cates. All other details are described in “Materials and
Methods”.

ELISA 7o =2 d& AAR=S A i o HAFsh7] Sl
immunoblotting 23 7IHE ol &ste FIUTE &
immunoblotting A& A3}olx M11CE] 7 A4=FA]7k0] 8A17F
S Kol Fom B o A AiEo] ELISARY
B 42 Ao} 7 e HAFUT (Fig. 3, 4a 2 4b).

3. Splenocytes2E IL-1p mRNAS] TARTE0 AO0IM
M11Cel % oM 21}

RT-PCR 7¥ellA], IL-1p mRNA AAE 93 M11Ce F
A EHAY 59 FEE & 5 AATh M11Ce] 0.2 zg/ml &F
2 pg/ml FENAME IL-1p mRNA FARFEE vlu]slA] Ko
Tk, 20 pgml FEANE Al Hiol fEads 18
200 pg/ml FEAME H1Y FEaAES HAUTH (Fig. 5at
5b). TL-1p mRNA AARFEol oA, 20 pgml F=e] a3
o} 200 pg/ml &2 g3 BAFHSE Fod A7t §l
ot M11CY] IL-1B mRNA AGFEE 98 ) &3 5%
< IL-1p ©hd Eu)Adatetl ZAtkeh (Fig. 1, 2 2 5).
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Fig. 6. The time dependent effect of Korean mistletoe crude
extract (M11C) on IL-13 mRNA expression from spleno-
cytes. The cells (1 x 10° cells/well) were treated with 200
ug/ml M11C for 8 hr. a) RT-PCR profile of splenocyte IL-1p
and B-actin mRNA expression. b) Densitometric analysis.
Bars represent the mean £ S.E.M for three experiments

with triplicate. All other details are as described under
“Materials and Methods”.

4. Splenocytes2RE IL-1B mRNAQ| ZIAZS0l AU0IA
M11Ce] XISARE olEM St

IL-1B mRNA ZAARE 918 HH AFA7HS AR
M11C H7F %2l 200 zg/ml 2 splenocyteS AFFS o, 1
AZE Fre] AFoA HAl] aHE e Koty 44
oA Aol A EEHE BT (Fig. 6). 8A17F &<t
AFoM= A2 plateau EFS HEATH M11Ce IL-1B
mRNA FAMTE A a7} AlZbo] IL-1B @2 71 &
g7 AR 4207 S Stk A1g B3I} (Fig. 3,
49 6).

5. 92olS40! Viscozyme 122 X2lE M11c0ll 2lst
splenocytes2'PE] 1L-1p THUZIMAL 2H| KMol S0}
SplenocyteZ ] IL-1B AAF ZHol 2lof M11Ce] 4=
AE F olmg E4o] 4TS vAEA &7 fls MIICE
FEN T2 Viscozyme LE 3NF F<F *E|eE & spleno-
cytess A=sls 28-S 3T} Viscozyme LE X 2|3l Al

=R =a=1
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Fig. 7. The inhibitory effect of saccharide degradation enzyme
Viscozyme L on IL-1B secretion from M11C-stimulated
splenocytes. Conditioned-media were obtained from media
alone (Con), M11C (200 ug/m), or M11C (200 1g/ml)
plus Viscozyme L (100 zg/ml)-stimulated splenocytes. a)
The three conditioned media were analyzed for IL-1B
measurement by immunoblotting. b) Densitometric analysis.
Bars represent the mean + S.E.M for three independent
experiments with triplicates. All other details are described
in “Materials and Methods”.

7ro] 2477k w) MI1Cell gk Viscozyme L] A&7}
A =Uh (data not shown). ©]213F Viscozyme L] #|3]
a3+= MI11CY 3= medium alone®] ST spleno-
cytesZHE IL-1B T AL 2H|E 2hds] AAZT (Fig.
7ast 7b).
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AFe] (Mistletoe, Viscum album Lys T, ARU-
g 5 o U SR Sl Aeke WA e
2A, LAHRE FEH dollA] TIzkee] A8AR o)E

Ho] gt} (Kuttan & Kuttan, 1990). oy dH=olla A
Satolo] gk Ays T2 A FAER 9 shuijl

g gl tis] @o] A7} o]FF Tt (Yoon, 2003;

Lyu & Park, 2006; Van Huyen et al., 2006). &L} 7%
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BIEA HRAO| =22 M11C HIEl ASENe| &3t

o] gd o]ele] FAE Ui A= Bo] o]FolAA &
I E el (B 5, 2003; ©] &, 2003). E A7E g
A Age)7h AR geFRAol] AREEAL Stk AS ZijE
3oy, B=rat ASato|ZRE] ol oFsl ghlE AJRo] ofd
Aol oM B AUE wjd o]9le] FEEo] of
H HAE g5 7KE A We|aA}t 3 Aot o] &

A& 93 A HE T
IL-1B #HEFHE &7] A Bt} d=at AgatolE
g 3FE Ty 244 BAS AAGL FE2EQ
M11CE AS4e] grlo] 7Ie A8+ 28-S 7HA
E EZE (non-lectin components)
2 A dval dEA o (3 5, 2001). olHg A
Ade FYRANA AMEEE Afdele] EEY a5
olgfsi=t] B =52 FAUTH 3 M1ICE tHAAIEE 2
333l TNF-a9} IL-1B 53 & A|ETRIS #H]gh=
Zlo] whEEoA Stk (F 5, 2000; & &, 2001). Splenocyte
A7 5 Fa3g 713 Fo shuRl v EAjskE Al
olm, o] ME7} &A3lel TNF-a, IL-1p, IL-6 L IL-127}
HlEth= Zo] z 4elA e ARdoltt (Labeur e al,
95). WA M11Ce| HYEA] 555 &7] A% A+ H2
HNE = 37 M1IC7F AF  splenocyteZH-E] IL-1p<]
2SI JE AE YolEe Aot MIICE
splenocytes AFFS wl, IL-12] A4t} AAte] QlojA
M1ICe] Fxet A7HE o9& axE HAY (Fig. 1-6).
Splenocytes A AS o IL-1p7F A4E EHl== o) a3
o] o} AFAE 22} 200 pg/mie} 8AZFIATH (Fig. 1-
4). o]H& IL-1p B89 thdk ELISA A3dZ47= tpr] g
o &537] $J8] immunoblotting AE71H-S ©]-&3 AAL
A% ELISACIA @82 Al Al 2he AeES HIlr) o]z
3k A= MIIC7} splenocyteE EA3IA1A IL-1p7F A4k
HHEE gFa] FATh Lt Aol 'l ML AR
GTEEE IL-1pE xR 238 o Eu|sA
(Ribereau-Gayon et al., 1996). Splenocytes’t M11CS] A=
S Wol IL-1pE EHISPI7HA] AlE ofe] ZH&71HE <
3 oe] Wi EEES SsAE Aol st o
2hA] B AN E IL-1B F3Ake] ARt slse] S &
7] 918 RT-PCR7IHS o]&sI3ith. A84+, IL-1B mRNA
o] HAle IL-1p Tl AFAE M11Ce] Fot wig
A7kl ¢JZ=3 Tk (Fig. 5-6). Hthel IL-1p AALS 93
MIIC FEE 9] IL-1p s15S A% T 29Ut 218
U IL-1B AAFe] Fardo] IL-1p T A4k Huje] 3y
o Edshe AZET A7 A= mEDE RS He Fu)
(Fig. 3, 4, 6). ©]&g IL-1B AL} AAF EH]7]HS A3
T Mg #EE QA= e 5 Ae e
A7t Hag Zo® ALRHLh oHe AT oA WA ¥

7 MIICS] splenocyteZ -

J
=

il

ro

M ko

ok

oZ
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Ze oA, e, o, dERo|E F o
E MIICOIA o] F ot EZo] IL-1B

Y =HER
AR ERlel Slojx] FE TS she AE #elaAt sk A

olltt. ol& 8l WA Weall &A7F M11Ce] IL-1B A4k
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