creative
common

C O M O N § E.E B

HAEZARA z.0 HEHOI=Z
DI2A= 0HHS =S M2= A2 kil RSsH
o 0 AESES SH, HE, 8, FA, S5 2 8= 2 s

= = A
o A HESE HEE & ﬂéLIEF

o 0 HEESE 20l SEEE 1T « 2UsLICH

53 &= 245 A0 gk

AERAEAMN. #ot= JHEAE EATHHOF 2HLICH

o Flok=s, 0 HS=2 MOIE0ILE 22| 22, 0] A=EH HE2 0

ZH5EH LHEHHMOF ERLICH

o HEAHM=SH SE2 AMNE B28 DIde 245= BERA &

AEAYN 02 01X Ad= A% WEN el 3

0lZ12 D& H S Legal Code)E Olalat?| H 228 218

Disclaimer &

III'°‘I
IUIU
ne
=
q,

i3
e
=

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

[ UCI]1804: 24011- 200000236531

2008% 8H
LB WX

FHRER KBk
% 2

AN S



2L XA T RIS AT
HAXHE Jls PR
Induction of cancer cell differentiation and

immune modulation effect of Korean Blood shell,

Scapharca broughtonii

20085 8H 25H

FEARF KPR KB
x 2 H

N S S



DKM TEHS SME

9 PIOIXE IS o7
EEHER M E &

Ol XS P BLBUPE RX2Z RHE

20085 44 18H

FHRER KBk
% 2

N S S



fRiFS HERURMIS RAES

ZER SEAER #E &£ F X
Z8 HEABERHE & K KR H
Z8 HEABERHE s £ & H
Z8 HBEABER#HE BXE B
Z8 HEABERHE YR EH

20085 64 20H

B ASER K2



i

ke
2 0 Jp
>

12

>

FEl

ABSTRACT

o
12
0x

0

=
FA
=

Ji0
>

x
rh

rar
e
4

HO

Z= O al

JE
fur

(=M=
S

oo x

3 3

o
o

1

]

u]

=

=
O

242

04

o 2 28

N

JE

4 oW

o

ro

w

N

& HUooma OZE

Ol CH
0

4 cell

5

HL-
1,25-dihydroxyvitamin Ds

)
)
)
)
)
)

6) All-frans retinoic acid

3. HAXH

o=

1) 2o

—

2) Interleukin-12

)

)

3) Nitric oxide
4) NF-kB

]

(=1 =
I=h=]

. ME

il

1. OZIJHQ alcohol & =H

2. NIXEBHS D Al

32

32
32



. SAXC

. IIZJHSl ethanol &

VI

VI

Nitric oxidel =&
[L-12 p40 promoter X2} LAl S& X0
Enzyme-Linked |Immunosorbent Assay

AMA-SES A HMES

NF-kB binding activity &

Uy
1]
o

bl

)

fzt

for

10l MZ2 SA0 OlXls g
TIZEIHEl ethanol &0l HL-60 cel 12 23t SAI0 DIXle g8 ————
OZ=JHQ ethanol =& 0l 1,25-dihydroxyvitamin D32t

all-trans retinoic acid2 S#S& HL-60 cell2 230l OIXl= ¥& ———
OIZJHSl ethanol =& 0l LPSOl 2o Xt=& RAW 264.7 MIZ2| NO 2840
OIXl= g8
IIZ=0H2l ethanol =& 0| LPSOl 2o Xt=& mouse2l macrophagelll 2|&t

IL-122] AaH0 OIXl= S

J

Uy
rH

V]
N
0
o

Publications

33
33
34
34
34
35
35
36
36
37
38
39

41

49

49

55

56

80



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1 Molecular pathogenesis of APL

2 Differentiation induction

in HL-60 human promyelocytic leukemia cells cultured /n vitro —————

3 Chemical structures of 1,25-dihydroxyvitamin Dz and all-frans retinoic

acid

4 Multiple pathways involved in 1,25-dihydroxyvitamin D3 induced

differentiation of HL-60 cells

5 Multiple pathways involved in all-#rans retinoic acid induced

differentiation of HL-60 cells

6 Schematic diagram of IL-12 and proximal nucleotide sequences of [L-12

p40 promoter

7 IL=12 production and IL-12 receptor expression

8 Multiple pathways involved in the modulation of [L-12 production

9 Biological functions of [L-12 in immune system

10 Overview of Th cell differentiation

11 Activation of NF-kB by the TNF-a pathway

13

14

15

26

27

28

29

30

31



Fig.

Fig.

Fig.

Fig.

Fig.

Fig

Fig.

12 Sample preparation by purification of blood shell(Slll) extract ——— 40

13 Effects of the ethanol fraction of blood shell(SHI) on HL-60 cel |

differentiation and celluar proliferation 45

14 Morphologic analysis of HL-60 cells treated with the ethanol fraction

of blood shelI(SllI) alone or in combination with 1,25-(0H):Ds or all-

trans retinoic acid 47

15 The ethanol fraction of blood shell(Slll)-mediated HL-60 cel |
differentiation as determined by cytofluorometric analysis using mAb
for differentiation marker CD11b 48

16 Inhibition of IL-12 expression in LPS-activated monocytic RAW 264.7
cell-line by the ethanol fraction of blood shell(SIIl) 52

.17 Analysis of ethanol fraction of blood shell(SIll)-mediated
transcriptional repression of [IL-12 p40 promoter constructs activated
by |ipopolysaccharide 53

18 Ethanol fraction of blood shell (Sl )-mediated inhibition of NF-kB
binding by NF-kB 54




kH

pa!

(==}
=

Table 1. The FAB Classification of Acute Myelogenous Leukemia

Table 2. Cytokine and receptor (1L-12)

Table 3. Effects of the ethanol fraction of blood shell(SII) on HL-60 cell

differentiation

25

46



AML
APCs
APL
ACE
BRM
CAM
CLMF
1,25(0H)2D3
DIC
OMEM
DMSO
EGF
ELISA
EMSA
FAB
FBS
FITC
HOL
lg
|GFs
IKK
IL
IL-12
LOL
LPS
MDADS

tH

ot 0f

Acute myelogenous leukemia

Antigen presenting cells

Acute promyelocytic leukemia
Angiotensin—-converting enzyme
Biological response modifier

Cell adhesion molecule

Cytotoxic lymphocyte maturation factor
1,25-dihydroxyvitamin Ds,, Vitamin D3
Disseminated intravascular coagulation
Oulbecco's modified Eagle's medium
Dimethyl-sul foxide

Epidermal growth factor
Enzyme-1inked immunosorbent assay
Electrophoretic mobility shift assay
French-Amer ican-British

Fetal bovine serum

Fluorescein isothiocyanate

High density lipoprotein
Immunoglobulin

Insulin |ike growth factors

|- kB kinase

Inter leukin

Inter leukin-12

Low density lipoprotein

Lipopolysacchar ide

Multiparameter data acquisition and display system



MPS Mononuclear phagocytic system

MRD Minimal residual disease

MTT 3-(4,5-dimethylthiazol-2-y|)-2,5-dipheny|-tetrazol ium
NBT Nitroblue tetrazolium reduction

NF-k B Nuclear factor—kappa B

NK cel | Natural Killer cell

NKSF Natural killer cell stimulatory factor
NO Nitric oxide

NOS Nitric oxide synthase

cNOS Constitutive NOS

eNOS Endothelial NOS

iNOS Inducible NOS

nNOS Neuronal NOS

PA Plasminogen activator

PCR Polymerase chain reaction

PDGF Platelet derived growth factor

TGFs Transforming growth factors

Th T helper type 1 cell

Th2 T helper type 2 cell

TNF-a. Tumor necrosis factor-a

TPA 12-0-tetradecanoy Iphorbol-13-acetate

VDR Vitamin D receptor



ABSTRACT

Induction of cancer cell differentiation and
immune modulation effect of Korean Blood shell,

Scapharca broughtonii

Park Nae-Soo
Adviser : YOO Jin-Cheol Ph.D.
Department of Pharmacy,

Graduate School of Chosun University

The effect of alcohol fraction(SIll) prepared from blood shell on cell
differentiation was investigated in a HL-60 cell culture system. Treatment of
HL-60 cells with 2.5-20 u#g/m¢ alcohol fraction of blood shell for 72h result in
inhibited cell proliferation by the concentration more than 5 #g/m¢ and induced
increase in cell differentiation.

Interestingly, synergistic induction of HL-60 cell differentiation was observed
when the alcohol fraction of blood shell was combined with either 5nM
1,25-(0H)2D3 or 50nM all-trans retinoic acid. Flow cytometric analysis indicated
that combinations of 1,25-(0H).D; and alcohol fraction of blood shell stimulated
differentiation predominanatly to monocytes whereas combinations all-#ans
retinoic acid and the acetone fraction of bamboo leaf stimulated differentiation
predominantly to granulocytes. These results suggest that the alcohol fraction
of blood shell enhanced leukemia cell differentiation and suggest a possibility

of blood shell in the treatment of leukemia.



Also, We investigated the effects of ethanol fraction prepared from blood
shell on the production of [L-12 from mouse macrophages stimulated with
| ipopolysaccharide(LPS). Pharmacological inhibition of interleukin—-12(11-12)
production may allow a therapeutic strategy for preventing development and
progression of disease in experimental models of autoimmunity. The alcohol
fraction of blood shell potently inhibited the LPS-induced IL-12 production from
RAW 264.7 monocytic cell-line in a dose-dependent manner. The effect of the
alcohol fraction of blood shell on IL-12 gene promoter activation was analyzed
by transfecting RAW 264.7 cells with IL-12 gene promoter/luciferase constructs.
The repressive effect mapped to a region in the IL-12 gene promoter containing a
binding site for NF-kB. Futhermore, activation of macrophage by LPS resulted in
markedly enhanced binding activity to the NF-kB site, which significantly
decreased upon addition of the alcohol fraction of blood shell, indicating that
the alcohol fraction of blood shell inhibited IL-12 production in LPS-activated

macrophages v/a inhibition of NF-kB binding activity.
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o
(Acute Myelogenous Leukemia, AML)Ol2t= E0 =

FD ACHIto & Shimura, 1985).
French-Amer ican—British(FAB) Cooperative Group0il

¢}

3+
i



o
heterogeneous) Z& &=

Biote CF2FEH( ICH(Table 1). HIZK&ES HAIS Sol AMLS
224 HAMIH0lAH(clonal chromosomal aberrations)S HHEE 4= JUSMH AMLSl ek

= Ol 0IM SAT 0140l LEEHHCH(Lowenberg et al., 1999; 01ZDI, 1997).

AMLEl XI2= 3AAH 2| =(remission induction)®t 2oHE XIZ(postremission

therapy)2 L=l Z2olSTes AN XEHIIsE & £ Us HAHS ¢tEN =D
gt X=0lD 2ol:E XNS= A S2H0 =NMots OIAEE A (minimal
residual disease, MRD)E HMNIHECZA MELS HESH 222 2XE AIIIDA

ot=0dl 20| JACHOIBS, 2002).

M3 OF&Ql 24 M344 EB (Acute Promyelocytic Leukemia, APL)2 MZESASE
ZAUIA SEXOI t(15:17)JF ZET D SXMSSH HAIHA AUL/RAR TRNADE HEE
CH(Melinick and licht, 1999)(Fig. 1).

2 1082+ 0l =2O0HHIAM &JIEel X292 stutz EIted UCH All-trans

retinoic acid= vitamin A SEMZ2 M AU/FAR SE X &S0l ol XtetE NEZ=238
()

SIS EMC all-trans retinoic acidl Al

ro

£ DHEGIH APLS MHIZZ23IE SSStCH. All-frans retinoic acidE &l SEHEZ Al

28t ZHS APLOl YAl T SHifeE dw2t” g2y 2DZ(Disseminated

Intravascular Coagulation, DIC)0l =2 Wl SH™EZ D 2 90%0|AC =2 24X ZolsS
==

= UEFHCH. APLOIA all-trans retinoic acidet 2=l 2 M&A H|W
d2 SMINKCS BEL2 HAMSAl all-trans retinoic acidet EAME
)

o
28 = 08l = all-fans retinoic acidE ZL&tst

SAHEHS 2 2E2F AAISt= Z2H0ICH Fenaux et al., 1999). Ol2{ét XIZE2 APLE &
=) C|

80%2 =2 FI| MEESS UEHHII 201 M0 et DASZ (XAl WS40t
=2 3R SNRY B F L AUA AUL/RAR mANAJE RT-PCROIA &0l HB<)



£ HeotlsE 1X 2ZHAEHUA S& ZEZME0IAS AAGHA Z=CH. WMekA APL
o XIg¥&dEE U BF2 AULDt XHOIJF I HE0 2=ZAIHA HEISTHOSZ APL
0] OAIARLE t(15:17)JF 2T X LO0 BIE A MSSHEXNSAS) HAIZE AAl
o0 E2l5t{0F SHCH0IEB =, 2002)

4) HL-60 cell

OI2SSMEN EFFEHME MESIH =8t NMEZ 23AIe HIPAe 234 &
el 2AMESIAE JIME2 Ololist=0d =301 & 28F OtLict ME22 & IS8 e =2 A
Ol JIsdE U0 & HL-60 cellE 0|88 2K UHO HR= E2 AIZX=0
Olo =8N ULHA S, 1997; Akiyama & Toyoshima, 1990; Bruger et al., 1994;

Jiang et al., 1994; Koeffler, 1983).

HL-60 cel |2 APL S22 H =clotd &Eet NEF2ZAM e Al 2stsE =2
O 2o D& FAHS (granulocytic lineage) L= SHSHAIE/CHAAIZHIE (monocyte/
macrophage-|ike cells)Z2 Zst&= 0123 L MEZF0ICHCol lins, 1987)(Fig. 2).

K2DX 2ed& HL-60 cellQ 23stfE =& 2= 12-0-tetradecanoy|phorbol-13-
acetate(TPA), 1,25-dihydroxyvitamin Ds(Vitamin Ds), retinoic acid, dimethyl-
sulfoxide(OMSO) SO0l A2 (Jiang et al., 1994) ESFR MO TetM SsHL&D O

= ~

of 2 S2XMsSsId ZEMIIMWE X012 Jqes 2Hez B S HUCHBruger et
al., 1994; Jiang et al., 1994; Hamel et al., 1993).
Citkst 22 KENS2 Fust &80 2ol MEZ3IF OI2HXH O S0lA

T NIE=F Z3Hl UMM R SR8 222 XKoot A=0i(Akiyama &

S
P
o
= 10

Toyoshima, 1990; Jiang et al., 1994; Steinman et al., 1994) MIZJ} 2352 o=
HNEZFIIE Z&ols AXNSES ASHEHEO2 NEFIIIFGIN HESHA 232 2=
SUNS0l =z LHEN SAM MEZLYE 2S(apoptosis protection) It 2O
L= 22 22X UCHYee et al., 1998)



5) 1,25-dihydroxyvitamin D3

Steroid hormone@! 1,25-dihydroxyvitamin Ds [1,25(0H):Ds, calcitriol] = UIEt2I
0:2 EHUHMESEZM XU ZsUAN SRS JIsS ol A2 M 2L
(Norman et al., 1982) = 20= HAHS ZHH =RQE IS o= 2220
SIX D ACHFig. 3). 1,25(0H)D:2 2eiE MBsA J|lsS H& ZEME o4 =
SNES S8 Z3xE L 0I5 MEN CHol CHest Mel® JlssS UEHHD US
Ol EOISUCH(Pols et al., 1990)(Fig. 4). 0l 2222 =22 &ZI|2A0l i, A+ &

o k>

1o

2 BZ S0l oAM= nongenomic @&S LIEHLHXICH 1,25(0H)D301 218F AIEZ

ZW =g (Vitamin D receptor, VOR)Ol 2o ZHEZOUXO 0 =&
2 =2 FgHEoZ AESCHPike, 1991). S22 £=2H2 =&iMe 0 =58
t= NIEQl S0l REXS MAIE ZEGIEZ M2

ZE NI XE (hematopoietic cells)2l 230l 1,25(0H).057t Ol
M U937 cells(human monoblastic leukemia cell line)dt HL-60 cells(human
promyelocytic leukemia cell line)2 WHIHBHF(Iiquid culture)OilA 1,25(0H)Ds01 <
of MIZAEAO0| Mozl monocyte/macrophage® =3tEl Ol (Mangelsdorf et al.,
1984; Tanaka et al., 1984; Olsson et al., 1983) MIEZE3t0l & c-mye(Simpson et
al., 1987), c-fos(Brelvi & Studzinski, 1986) % c-/ms(Scariban et al., 1985) S
O ABAYEH X (proto-oncogene) 2l L& 0l mRNA level B A X oH & ACEH.

Fol B4 HEY HMEZE FSA2 S 1,25(0H)0:.2 S0st 20, /n vivwllA M4
HI12t0l HEE UCH Honma et al., 1983). 1,25(0H) D&Mt & =& monocytes2t
mitogen2 & EAHSIE T dUt72= 0l S 222 EXEANZOICH. Monocyte= 0l S 220
Olol macrophage2 &3t =& T/ (Provvedini et al., 1986) antigen presentation
0l }_AHAM monocytsl JIsS0l S&ECEH &H mitogen@ 2 E4stE T LU+ 0= VOR
0l &3 SI0{(Provvedini et al., 1983) Ol S 222 T 2 Ut20l CHoll cyclosporin A%t
20| HAYAN 2&E =2 X ESHCHRigby, 1987). £&F = 20= T L0222

=1
ol 220d5t2 B LI+ 2 monocytel M MALI= interleukin 12(1L-12)2 MAS X

>
rir

g1 =3t

_10_



6) All-trans retinoic acid

BIEI2I A SEXMQ! all-trans retinoic acide HL-60, ML-1, U-937 Al ==(Haskovec
et al,. 1990; Hongo et al., 1990) &8t OtLI2t t(15:17)2 GMX Ol&2 20l=
APLMIZE 23 ST AI2ICHFig. 3~5). 1988H0l Huang S0l 242 APL EHXHOIAI
all-trans retinoic acidE AFEGIH 100%2 2™ 2oi== LUACHD 2I6HA[ 2L 0l

S Ch=2 200 2ot xxQ EN%t= ZX (X2 HS LYHSAALE 1Kt
25t APL BRSO UM 80~90%2 =2 2 2SS 22 = U/UCHHuang et

|., 1988; Castaigne et al., 1990; Chenet al

N

[y

i
0

>
0=

QO

., 1991, Warrel et al., 1991). Olcd
St all-trans retinoic acidl E©&s ZSESUHE SF6tD
X

acid€ ©=2=2 AtEotAU Ao &M et

| 1-trans retinoic

J

a

SHRoz E0HE d=0
= MgE0l 2A0HALH
(Degos et al., 1990; Ohashi et al., 1992; Sun et al., 1994). All-frans retinoic
acid&= & all-frans retinoic acid §SJ|2t0 LMot 2HE SUHA JHE &2
N2 25~30% SHAUIAM LIEILIH 28 JHAl = 22 0IA 3 ALOI0 & 249
=8h SOt N AZL MEO JIsSTRHE0l SPELD Aot AtZol OIECH
(Frankel et al., 1992; Frankel et al., 1994). 4Lt IR E2 all-trans retinoic
acidE= =2 W7o SOt AT LIEHLEXIBH 10,000/ #£0IBHHIM & L Mot= &

4 EO
ST BOED JUCHWang et al., 1993).

=
=
I HEE0l =AXNE ZHe SSNZE Aldet &

o

il
I
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Table 1. The FAB Classification of Acute Myelogenous Leukemia

Category Abbreviation Criteria
AML MO AML 90% or more of nonerythroid marrow cells are type | myeloblasts; 3%
Myeloblastic leukemia or less of blasts stain for myeloperoxidase or for Sudan black B.
AML M1 AL 30% or more of nonerythroid marrow cells are myeloblasts; 3% or more
Myeloblastic leukemia of blasts stain for myeloperoxidase or for granule phospholipid
(Sudan black).
AL M2 AL 30% or more of nonerythroid marrow cells are myeloblasts, >10% are
Myeloblastic leukemia promyelocytes, and <20% are monocytic elements.
AML M3 APL Most marrow cellls are abnormal hypergranular promyelocytes; some
Myeloblastic leukemia may contain bundles of Auer rods.
AL W4 AWML 30% or more of nonerythroid marrow cells are blasts. Granulocytic
Promyelocytic leukemia elements make up >20% of nonerythroid marrow cells. A monocytic
component is identified by: a.5,000/#¢ or more monocytic elements in
the blood and either (1)20% or more of monocytic lineage in the
cells marrow, or (2)A serum lysozyme level >3 times normal.
b.If monocytic elements in the blood are <5,000/#¢, recognition of
20% or more cells of monocytic lineage in the marrow with
confirmation by cytochemical stains shoeing fluoride-inhibited
nonspecific esterase activity or by elevated serum or urine
lysozyme.
AL M5 AMoL  80% or more of all nonerythroid marrow cells are monoblasts,
Myelomonocytic leukemia promonocytic cells are monoblasts; In subtype M5a, 80% or more of
all monocytic cells are monoblasts; in subtype M5, <80% of
monocytic cells are monoblasts.
AML M6 AEL 50% or more of all nucleated marrow cells are erythoroid precursors,
Monocytic leukemia and 30% or more of the remaining nonerythroid cells are blasts.
AL M7 AMegl  30% or more of cells are of megakaryocytic lineage in a marrow

Megakaryoblastic leukemia

aspirate. |f aspirate is unobtainable because of marrow fibrosis,
then identification may be made by:

a.A marrow biopsy showing excess blasts and, often, increased
numbers of maturing megakaryocytes plus

b.Circulating megakaryoblasts.

Megakaryocytic |ineage of blasts should be confirmed by platelet
peroxidase reaction on electron microscopy or immunologic
identification with antibodies to platelet glycoproteins or von
Willebrand factor.

_12_



Molecular Pathogenesis of APL

' [ [l m—
PML {15g22) RARx (17q21)
N = PLZEF (11g23)
WPM (S5q3a5)
MUuMA {11913)
H/RAR @
N ]

Fig. 1 Molecular pathogenesis of APL

The four chromosomal translocations associated with APL result in fusion
proteins RARa ,including the DONA binding and |ligand binding domains of
protein, are |linked to four different nuclear proteins containing self-

association domains.
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Neutrophil

ATRA

Pluripotent Myeloid CFC-GM 1,254 0HID,
stem cell stem cell

Fig. 2 Differentiation induction in HL-60 human promyelocytic leukemia cells
cultured 7in vitro
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~
| 1. 25 dilned rocgyneitamin 1,

I . | . oM
e i i R iy
all-trans-retinoic acid
i

Fig. 3 Chemical structures of 1,25-dihydroxyvitamin Dz and all-#rans-retinoic
acid
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1,25{0H),D;

Differentiation

Fig. 4 Multiple pathways involved in 1,25-(0H)2Ds induced differentiation of
HL-60 cells
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Fig. 5 Multiple pathways involved in all-frans retinoic acid induced
differentiation of HL-60 cells
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U NK MIZES 2= 2MIZELE HiolAN 2SS HMESE o™ J|&IX= 86Xl
A LUXLH SO 2 QAMGHH MIESHZS LETHCH(EE T, 1989). OI20% B MIE
A datE M 22E SHAE= S3S72U ke (HATMIZ A (mononuc lear
phagocytic system, MPS)Oll =0ot= &4 ool EAlE =& AD(MSUHSL
CH&H, 1986, A& =, 1986, &8+, 1989, Hibbs et al., 1977) T MIZWHA 2l =
lymphokineOfl 2|5t EAH3tE MPS MZ= LA&SHE A (nitric oxide, NO)E & &5t
QHEZE AIZAIZ % QUCHHibbs et al., 1977; Hibbs et al., 1972; Drapier et
al., 1988).

HAXHN 20i6t= MESS Z4H(activation), S4A(proliferation) & &
(differentiation)ES 2&dt= JIE2 AN 2I)tXE 22 = JCh. 1 Stk M
HH 2XEQ 4388, = =& (receptor)2t BIRIXtH(ligand)2l BFS22AM 0]
NEE2 MEZEQCIXt(cell adhesion molecule, CAM)2t2 220 HII0ll= HNZE

immunoglobulin(lg), T cell receptor/CD3, CD4, CD8, MHC, ICAM-1, ICAM-2 S

fon

AT M

2

lg
super family, VLA, LFA-1 S integrin family, ELAM-1, LAM S selectinOl QUCI. &£
CIE2 JIEE2 ME AS52t9 M (communication)S | &ots =24 HEOIE XTHQI

Xt(soluble peptide regulatory factor)S2A 0IS =& =2 non-immunological cells
o A Y Z3H0|l 20ictE peptideS2 S & Ol Xt (growth factor)et 220 10
IS A A&QIXH(insulin like growth factor, |[GFs), &8 ASXOIX
(transforming growth factor, TGFs), AIIM=Z AZQIXl(epidermal growth factor,
EGF) & SEHAWXA HEQIXH(platelet derived growth factor, PDGF)=0| =&HCt
St AXE S H(Immunoregulatory effect)Idt FIISQl peptidesS ==
CHeH NI I (monocy te) 2 I NIE(lymphocyte)dt A= 22 M =HIotH 0l 2l

E0l M2k monokine E£= lymphokineOl2t) S22, 52 0l ME 0129 Al
TENAME BHIEHD L5 As 880l LHMA 0S8 25 cytokine L&
interleukinOletll 2ECHHES, 1992).

Cytokine2 AIMOIA CH2EEH MO SGHAM FelEls A2 Shed( 7 25kDa)0lt CHA

rr
e
1}
IR

3

(C= 2
4T

Moz M43 A20 2o Kl SYs =2H o ZESEo=Z v2s SIS
12152 X2l (autocrine) 22l HENZ cytokineS =2Hlots MES SisH &
&S 0IXIHLE ==2Hl(paracrine) 29| SHEIZ CIFAMIEO = &S 0lE2 =
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2) Interleukin-12

= KNAAMMMIE K= XH(natural killer cell stimulatory factor, NKSF) &

2 NESYH T3 =0 (cytotoxic lymphocyte maturation factor, CLMF)Z =2l
HBCH JIsdez 435 [L-12= A 70kD2l cytokine2& 40kD2 35kD2| &
= = cytokine S0WM= S8 0IS0I& M (heterodimer)OlCt
(Table 3, Fig. 6). 2JH2 Otz Ol&3t=E Z&0 2ol sRELZ HIELHE2Z 24
StEl cytokine EAE ASHCHTrinchieri, 1995; Kobyashi et al., 1989; Stem et

roh
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al., 1990). &8 pd02 IL-12 p70 E43t LENZAMN EEBdte 22z LHAMN UL
(Gillesses et al., 1995). IL-12& =& UAMIER B MEZUHA ZUIZIH T MHEZA
NK MIZN =2ot=0l, SAMAIME(Antigen presenting cells, APCs)OlAl L-129
MAE2 CDA0LO 28t CD402l XK= L= |ipopolysaccharide(LPS)0l 28 CD142 &4
ol 2o REAHECH IL-124 42 [L-4, IL-10, IL-11, 1L-13, TGF-B 2 INF-a /B
o 2o AMESCH 2HH IFN-y, TNF-a 2t GM-CSFOIl 2IaH IL-122] Mat2 SOt &
Ch. IL-12 ==2Hd <3 L4, IL-102t TGF-B Ol 2loH down regulation@ Od
interferon-y (IFN-y ), IL-2, IL-=72F IL-150 2ol up regulation=Ch. IL-12 p40 =
E=g M (homodimer ) [IL-12 p(40)]= Th cellOl U= IL-12 =EHS KA AsHH|
atural antagonist)OICH(Fig. 7). S£&F [L-122] MA&2 MNIZLH cyclic AMP level 2
A= NA/H antiporter <A, calcium influx8 XISHOILI NF-kBo XMl S CHst
20 2ol AHMZTE SAHECHFig. 8). IL-129 Jls2 3IHKZ QAGHH, W NK
E EHSIANA HMEEMNsSEZS SIHAIIILD NK HIEZ2l HEQIXIL ZIH IFN-y 2
£ S TSHCH(Kobyashi et al., 1989). &M MIZESH T SZAIE(cytotoxic T
lymphocyte, CTL)E EAESIAIDIN T MIE2 SAES FXAILD IFN-y 2 MAS RE
Ct(Stem et al., 1990). AFH native helper T MIZE T helper type 1 cell(Th1)2
%i%/\lilE}(Hsieh et al., 1993). T helper cell2 Thilt Th2& USOXl=dl, Thi2
IL-2, IFN-y & ot MIZOHOHSHHEBES0l & LHUA ot Th2e L4, [L-5,
IL-102 =2UI5t  HMHY HAGS(humoral  immunity)Ol &  LOHUA ST
(Trinchieri, 1995; Kemp, 1993)(Fig. 9).
ThO MIEZJE Th1 ME £= Th?2 HMEZ2 2= M el JtA 2101 &EZ6HK 8t
cytokinell Z&O0| JtE ZSR0HH Th2 ME= Tho MEZZ2H =32 M 1142 &
) =T

£ BOtA 23t SR D BHH| [L-12= Th2 MIEZ22 23t A MGtD Tht MIE
o 23E F&TAI2ICHBorish & Rosenwasser, 1996)(Fig. 10). Th10l R Zdt= AME
OHOH HHBESOl MEW MZ2E, 3, AIDSSH SHFC=z AZ5H)| Mo %2
HARIISO0l IL-1201 2 JIHE Z 1 UL (Hall S.S., 1995).

IL-12= 243tE HANZOM 28lE= =J1 234 cytokine2Z MIZEOHINHSA
A =8 9gs EHett. z20s 2, gdi=20ld 8502, IR THME 2
OF S HOe &I LEAZ Lo IL-12 €80l SN U= 270l HEIUCH



(Turka et al., 1995).
0l cytokine2 = SS22E0|LE AR AAMARN IR SUEOZ2 =ZF(host)

StEAHIS S A=2ole 2de=z 1D E/JAS =0k otLl2k(Lamont & Adorini, 1996;
2 B

O

0

2
Boder et al., 1994) [L-129 Ol

W B AMIELE HAKNE 22 HE2XHQ St HAl
NEOAL 8D 20 L-128 2220 24X S0HZ Held BE9EtsE =
Cg = AL SM DstE2 IL-128 24502 dAQ =S40 gl0] HYBtEs =&
g2 & USH AW SSHZEL SZAZ0N diol TGE 422 0150l He 8= It

ACH JHBZ2 [L-128 0188 | XS= M L0l JACtD A2 S,

3) Nitric oxide

OIS SZ0IMH (Goldsmith et al., 1983; Spicer, 1982) ZHiII0 EZ&E =X
2 S22 =9 otLtQl(Hugod, 1981) nitric oxide(N0)= S4&2 Jt&l 1S S0otst
SsZllAd=E UMM S8 MelHel ZZEINZ HAEoHAL Is%
= MIZo JIER =42 Zddte 2alll(free radical)Sl StLIOICH. NO o
M BLHMEZLE MEZW DS e 2 HES 6
cl2XtH(radical molecule)OICt. LA&tStE A &S SA(nitric oxide synthase, NOS)Z2
&0 2ol L-arginine0l L-citrulline@& Hal&= WHUHA MAHE NO(Knowles &
Mocada, 1992)= URE2 ZXMEZN Z&2S 0Id =2IHUMANM= E2 OISR,
ESFMEANUNME dZXZ2EE, HAHNAMe Z2oHESE=z ZdAM  UACHWade,
1990). EAAZZ 2221 UAME= NOSE KRS0t NOE MAHSHCHMoncade &
Higgs, 1993)(Fig. 8). NOS= Z2c2Ig&x L& et Type |, I, Il & 3BTRS =
E5A42 SFRECH. Type | 21 AZAA NOS(neuronal NOS, nNOS)2t Type 111 LHEAIDI
A NOS(endothelial NOS, eNOS)= AMIE =0 HZHexz =Xot)l W20 WA
FFEH A2 LT MO A LPS, cytokines

fio

X

—

SERI0F S4 22 S4E NIHESH SSEE S HASE HER o BT

AR08t 2EE = Type 112 S2A NOS(inducible NOS, iNOS)JF RUCH(Nathan,
)
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Ca®/calmodul in0ll HIQIZX0IN E2AUIINE, 2SHEE
dt™ Wtz ool RETHD, MZF0UH 2Adh 2HIE=
gtE2l OHOHXMIQl ALOIEItel £3| IL-1, TNF-a, [FN-
al., 1994; Vane et al., 1994) iNOSQl ¥ e J|2t
MHE NO= guanylyl cyclaseEI 240 SAN =2 =& MESHE=S LIEHW
10| SZO0ICH. THAIMIEZS] NOSE St =Mot= 2101 ofuLl2h IFN-y, TNF-a Qb 2
0124 JtXl AFOIEStCI Dt LPS S0l 2lch NOS SEXtel &0l REEII &0l iN0S
I ot L-arginine2Z 2 E CIEF2 NOE MALGHAH = CHHibbs et al., 1998). NO=
e HOUEA BE40l Q0 &MIHeZ2 S40/J] 20 dE 0N 202 2l
I AMECZ HY 2 ENY, 23 S2 922 SAAIZ 22 otLiet SIS0

£ APl N2 Y4 UACHScott & Hancock, 2000;
Lee et al., 1998). LEBIEOZ NOS2| ZE 2 HALIS0| MDA RLE LD MX
o K2 NE LEtNoZ 0|SH HE6HAI2H UCHGHH MA T H prostaglandin S92
MEHE ZXGIH FSESS ASHAIIIH(Barnes & Liew, 1995; McCartney-Francis

= o

19| S oleH =2otJ)|= &CHBlowenstein et

Qe e
Vo<
on £
=2
10
%
10
HN
mn
rr
_‘
@
()]
[y
=1
QO

0

ni
>
N

o rr

u

ra

SDNS0l 2ol MHMOUHAM e JHX M2 ststA

Hmessenger molecule)2 A  OHJOHKH(mediator), &BNELEE (neuro-

transmitter) £= XA X (regulator) SOZ CI2oIH =280l XD ACHKU &
). 0 o

Schroeder, 1995

2EHH0l NOS| Ed2 JdMES o= E=cHot!

I|D ZTREN SEXQ B0l Y ANBEA S22 SYSCHStushr et al., 1991;
McCar tney-Francis et al., 1993; Weisz et al., 1996). MIZ S| M= CHst N0 &
U= HES S0 Ut MES SAZ2 RYSALE BHHE HESl DAME SYots

ARE QU= 2002 AUHAKMN QUCHBrane et al., 1998; Beck et al., 1999).

g S479 of RHAAMEQ PS= HEHEQ |L-129 MAHdES ZIHAIZICHD LA
F(Ma & Trinchieri, 2001). IL-122 MAHS ZSIIAI9l= J|IHOZ2 HAIRIXICl s
FREQIX kB(NF-kB)2 & WZ2 0lssS S&AIZI & & WA IL-129 Z22



BHOl Z2&0ot0 [L-122 A4

= DIF ACHGri et al.,1988). NF-kB=
DNA Z &2 Old g4

2HE BEXHQ Rel FAESI(Rel
t | SSO0IEHLE 0IB0IEH=Z &=
QUCH. Senit BaltimoreOl 2/oH NF-kBIt Ol =2 AR HARIAE NF-«
Bl Jls2 9alJl ol -=oll 2tCHSen & Baltimore, 1988). NF-kB= HAW IS
BS 2 MNEAZE XES S&ot=d LXE22 20 8HCHBaeuer & Henkel, 1994;
Ghosh et al., 1998; Barnes & Karin, 1997; Beg & Baltimore, 1996; Foo & Nolan,
1999). 0|19 HELAXNS2 HEZEE 2K (cell adhesion molecules), cytokines,

chemokines 2l MIZAIZE A HMIQCIXH(anti—-apoptotic factors)S MAHSHCH. NF-k B

o gy
J
>
v
O
i

o

4
U HI

#
o

[t

X

BH
25

oll
rr
AL
Lo

homology domain, RHD)E Z%& |

ng
¥
m

ogg MAGte |-kBEX= NF-kB2l RHDRERIE XHECZA HMZZEN HEAH &
Ch. MIZEDL IL-1, TNF-a 2 2 cytokinesS0 2o X=20| EUS M 1-xkB At
S4(1-kB kinase, IKK)2t 2= 0l SOt S43HECH KK y OteHRI= &
EIRHA0 D a% B OIHRISES kinase JIsE2 JHXCH. 245E KK S&Hs

ubiquitin-S &4 AU /st 2oiE ol =UlE 1-kBE 2A&GH AI2ICEH,
O]l B2 NF-kB= ARZRALD HERIAXNS2 MAE EHSE ol #22 0
S22 & 2IF UA = CH(Israel, 2000; Karin & Ben-Neriah, 2000).
= HaAE, 0123 YAls, MHZS cytokineS (proinflammatory cytokines)
Ol ERE d&=s o= L 0IM20 s ME S 20 SFZAH0 OGE &40
o

et MZZOIIE Setol HEote dAIIAZ & 22 UL, 012 25= NF-kB
c

E I oOZ 0S2 REEHOE LN MSHLHZO HHFE NI3EHCL. QUG
H 023 YAs E2 =SALS(toxins) 22 SZAEAXSOILE TNF-a 2t 22
cytokineS0l IKKS 282 ZRSIH NF-kBE & 02z 0|Sscte XS ALSHC.
NF-kB= p652t p50 &2 Rel HIE A OIENZ FHZASCH |-kBt 2t
MEHE MIZZEN EMSICH IKKe NF-kBOl Z&E |-kBE Q&g AN 0159 2l

Atgt BEESE2 ubiquitin ligaseOl 2loff |-kB2 S=HIJIESE f8t &S0ICH 0lH2
proteasomeOll 2o ZoH&IDJl 8 [-kB2 HAIOMH 1 =

OlHl &A= UHR=2Z0| & oteZ 0lse &= U ZU2M & eHUlM S01=E DNA
QA ZESCt. el NF-kBOl 2I&Edte |ANL 82 g43sHtH(E S,

2003) (Fig. 11).
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Table 2. Cytokine and receptor (IL-12)

Family

Cytokine
(alternative names)

Size
(no. of amino acids and form)

Receptors
(c denotes common subunit)

Producer cells

Actions

Effect of cytokine or receptor
knoctout (where known)

Unassigned

[L-12
(NK cell stimulatory factor)

197 and 306, heterodimer
[L-12R B 1
[L-12RB 2

B cells, macrophages

Activates NK cells, induces CD4 T-cell
differentiation to Tyl-like cells

[L-12 : impaired in IFN-y production
and Tyl responses
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T i |] Cyctein
s (]
FG 2 c . . < s M-linked

[ I ] | | | glycosvlation msite

i O -hinkeed
glycosylahon =ite

B

fgaactcggitiggggcaagiccttcctitttetgeagictgtggaategggagaggitagecatigocgectetattcaccitaggea
(- 3647

tgatgtaaacagaaattagtatctctgectoecttectitttccacaccecgaagtcatttcet |cttaacctgggatitcgacgtctata
Ets (-I15/-213%)

ficcetcigtatgatagaigecacicagggagg Elaagggga

gggagggzaggaacttct cagaargttﬂgac
GAP-12 (-155, purine-rich regiom) NE-®KB (- - 122

actagitttcagtgitgecaattgagact [agtcag [tttctactitgggitticcatcagaaagtictgtaggagtagag [tatataa
tagtt gttty gagact [ag g t frtgzottt tcag gtictgtaggzagtagag

C/EBP (-96/- 88) AP-1 (-79/-T4h

gcaccaggagcagccaaggoageagaaggaacagtgggtgtecaggeacatecagaccaggeagetcgoagcaaageaag

Transcripton start site (+1)

Fig. 6 Schematic diagram of IL-12 and proximal nucleotide sequences of IL-12
p40 promoter

A, Schematic diagram of the IL-12 molecule, a heterodimer formed by a heavy
chain(p40, above) and a light chain(p35, below). B, map of the mouse IL-12 p40
promoter. Proximal nucleotide sequences of the murine IL-12 p40 promoter are
shown. The promoter sequences are numbered relative to the transcription start

site. the putative motifs for binding of transcription factors are boxed.
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-4, IL-10
;%Ei:; | o [L-11,11-13
Ger ot - FGF-g, IFN-offt
IL-12 (pd0y, IL-12 p70
IL-4
IFN-4 IL-2 L L0
IL-7,IL-15 Tm-12 TGF 8

receptor

Fig. 7 IL-12 production and IL-12 receptor expression

The production of IL-12 in APCs is induced by stimulation of CD40 by CD40L or
activation of CD14 by LPS. The production of [L-12 is subject to inhibition by
IL-4, I1L-10,I1L-11, IL-13, TGF-B and IFN-oa/B . In contrast, the production of
IL-12 is augmented by IFN-y, TNF-a and GM-CSF. IL-12 receptor expression is
down-regulated by IL-4, IL-10 and TGF-B, and up-regulated by IFN-y, IL-2, IL-7
and IL-15. The IL-12 p40 homodimer, 1L-12 p(40), is a natural antagonist of the
IL-12 receptor on Th cells.
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Antigen-presenting cell T-lymphocyte

15-deeny-Drelralad PGT, GC
FE 506, Sulfasal azine
Thalidemid= Hypencm
ACE inhzbimrs..ﬁuranoﬁu

30 recepror

Farthenalide ’ = 11,-12
' L 12
/

receptor ]\ T /
4—— Bdenesine

4 Catechelamine

Histanune

PCE,

Fig. 8 Multiple pathways involved in the modulation of IL-12 production

[L-12 production can be inhibited by various approaches including elevation of
intracelluar cyclic AMP levels, inhibition of NA/H antiporter, blocking of
calcium influx or inhibition of NF-kB.

Abbreviations:  1,25-(0H).Ds,  1,25-dihydroxyvitamin Ds: ACE, angiotensin-
converting enzyme: ASA, acetyl salicylic acid: GC, glucocorticoid: iNOS,
inducible nitric oxide synthase: NO, nitric oxide: NF-kB, nuciear factor
—-kappaB: OxLCL, oxidized low density lipoprotein: PG, prostaglandin: VIP,

vasoactive intestinal peptide.
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Fig. 9 Biological functions of IL-12 in immune system

[L-12 was originally described as a product of B-cell lines: it is predominantly
produced by phagocytic cells and dendritic cells, in response to infectious
agents or upon interaction of the CD40 receptor with CD40L on activated T cell.
IL-12 is active on T cells and NK cells and induces cytokine production,
proliferation, enhanced cell-mediated cytotoxicity, and generation of Thi cells.
It is also active on hematopoietic progenitor cells in combination with other

hematopoietic growth factors and mediated both direct and indirect effects on

B-cel | functions.
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Fig. 10 Overview of Th cell differentiation

Naive CD4" T cells are differentiated into polarized subsets, Thi and Th2. IL-12
promotes |FN-yproduction and Th1 cells responsible for cell-mediated immunity.
In contrast, ligation of the [L-4 receptor by |I-4, leading to Th2, have been

implicated in humoral immunity.
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Fig. 11 Activation of NF-kB by the TNF-a pathway

(1) Binding of TNF-a to its receptor recruits TRADD(TNF receptor—associated
death domain protein), RIP(receptor-interacting protein) and TRAF2(TNF
receptor —associated factor 2).

(2) TRAF2 activates | kB kinase (IKK).

(3) The active IKK activates NF-kB by degrading the inhibitor protein | kB

(4) After NF-xB is activated, it may serve as a transcription factor or
inhibit apoptosis.
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HL-60 cell line= ATCC(American Type Culture Collection, MD,USA)2RE &
A} 10% fetal bovine serum(FBS, Gibco BRL, Grand Island, NY, USA)E 2
RPMI-1640 HHXI(Gibco BRL, USA)OIl 2250 HHSIHCE. Murine macrophage cell
line@l RAW 264.7 cell2 10% fetal bovine serum(FBS, Gibco BRL, Grand Island, NY,
USA)Ol EDJtEl RPMI 16408H XIOIA 37°C, 5% GO, incubator Ol Al BHSHRACH. miceZ2FH
Zelst HIZEMIERL macrophage= 10% fetal bovine serumdt SHMHDIF HZEE
Dulbecco's modified Eagle's medium (DMEM) Ol 226l Ch.

1,25(0H):D:2F all-trans retinoic acid, Giemsa staining solution, ethanol,
methanol-free paraformaldehyde, LPS(from E. coli 0111:B4)2t CE AL4SS
Sigma-Aldrich Chemical co.(St. Louis MO, USA)Z2RE FotRULCE.

O
o

3. NS d&Es & S4l9 #©F

=
0

NIZS| MESAZ2 trypan blue exclusion assay(Coligan et al., 1995)0f 2IoH &+
OfRUCH. =S total cel A AO0I/A= cellQ %2 HASHACH. HIE2
MTT [3-(4,5-dimethylthiazol-2-y|)-2,5-dipheny|-tetrazolium] Al2¥S AI=Z25I0
SHYTE STOIRUCEH. MIT assaye= TSt 201 AAISHACEH. 1042 MTT(5mg/me
96-well platesS 2 wellOfl OISt 37COHIA 4AI2tSCt incubationst =, &
HAHGH =1 oMsoz SEHE 284 HEMEZ2 0.04N HCI(in isopropanol) 1004201

Ch. 2 wellQ SZEE 540mm0lA kinetic microplate reader& AlE2ol0d =&

l_

A
Ol
s

232 Mo wwo | orio

~

Ol
JroJ2

bl
Ol

imM 1,25(0H):Ds2F 1M al l-#rans retinoic acid® stock solutionS absolute
ethanol (Hayman, UK)Ol SoHAIZ4 -70CHA Z28IACH. TIZEIHS ethanol & (SII)

Lt ethanol 0l 2o AlZA 40mg/mé2| stock solutions SHERULH. ZEHE=X2| ethanol
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Ol HL-60 cel 2 232 A0 H&t

A8 1,0008 H& SIMGHRICH. B=

OIXIX &ZH a2 ol growth mediumez =

a2 Pl Lol =oALt

B4 Mo

HL-60 MIZZ=E 10% FBSOt &= RPMI 16408H XI(Gibco BRL, USA)OIA BHSFSHLD b
XIOl HL-60 AMIZESH, BHXION 2.5720 4g/mlS TIZ=IHS| ethanol =2(SII), 5nM
1,25-(0H)2D3, 2.5720 wg/mlel TIZEIHQl ethanol =2 (SHI)t 5nM 1,25-(0H)2Ds3, 50nM
all-trans retinoic acid £= 2.5720 #g/ml2 HIZEIHS| ethanol Z&(SHI)2t 50nM
all-trans retinoic acid E&HS 22 HL-60 AMIZEIt A= BHXIO EItct2 37TCOHA
72AI12F  BHYGHACH. 222 HIY=S 2 RH single cell ER22 =4&5tn, =&&
2to] MIZZ(2x 10°cell)Z cyto-funnel Ol £ cytospin centrifuge®l A 500rpme2 3l
HAZACEH. slideS2 methanol2 DEAIFILD HAXAIZI = G

E 2022 FMGIACEH. SN = 20|12+ MAESIH AXZAI|10 0Bz &
Ch. SME ME2 3J|, MZ JtEXtelel e, ol SEfsrmol E4d

Ct.

jemsa staining solution2
o

AN

A

B
oh

Jm
oin
o
08
u
ol

t

2) NBTE2AEEZ 0

njo

&t 238 HL-60 HIES HIE=E

HL-60 celll &3t= Collins S0I AtESt NBT(nitroblue tetrazolium reduction)
assayOll 2ol =AoIFCHCollins et al., 1979). NBT assay= ZXZ! PA(plasminogen
activator)2 Xt=Al phagocytic cellOl superoxideE M&tct= =30 JIZE ot
RUCEH. HL-60 MIZFE 10% FBSOF &= RPMI 164081 Xl (Gibco BRL, USA)OIIAM BH kot
BHXION 22 0, 2.5, 5, 10 E£= 201g/mlQ =& 2 LIZEINS ethanol Z& (S
OISt 2 =52 TZIHS ethanol Z=!(SI)0I EIHE HHXI0 5nM 1,25-(0H)2Ds
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L= 50nM all=trans retinoic acidE =2+ &HOISt OIS, 37COHAM 72A12F BH G L.
0101 2 HHY=SS Kd=2elot] £=&st 2229 AL (2 x
tetrazolium2t PAJI ing/méJt o=l PBSOHI S EAIIILD, 37CUHAM 30228 AN M

HH 2GR CH. Cytospin slideE =H|oltD PMAZR XI=2AI2! SEZ2Bt=(respiratory

0°cell)Z 0.2% nitroblue

burst)Sl KIEQ! blue-black nitroblue diformazan E&EE, & M= HSUHHO| M
SMUIEE =XH5IQUCH. =4S 200 cel 10l 2 AIEHUHIA EOIZ AL

H
0

Z3HE HL-60 MIZSl M HHERQ CD11be LEHITE M f=&HE 0/1E0t
ZAGHRAUCE. Immunfluorescence? X =X 2 Kim S(Kim et al, 1995)01 AtE
8t multiparameter data acquisition and display system(MDADS)Ol Zr=rEl  flow
cytof luorograph(Coulter Electronics, Hialeah, FL, USA)UIA ==84otRUCH. 2tE3| &
HE® H-60 MIZFE 10% FBSOt Z&E & RPMI 164080 Xl (Gibco BRL, USA)OIA HH kSt
D BHXION 104g/ml TIZ=JHS] ethanol E2(SII) , 5nM 1,25-(0H)Ds , 104g/ml2 Il
W2l ethanol =2/(SII)Dt 5nM 1,25-(0H).D;s =&, 50nM all-frans retinoic acid
,104g/ml 2l TIZEINC| ethanol Z&(SHI)Dt 50nM al l-trans retinoic acid EE8HS 2
2t HItot) 37COIM 72 Al2tSet BHYSHACH. 2242 HHLY2SZ=LH single cell 2
E2 U Y22 LRH =8GO ice-cold phosphate buffered saline(PBS,
7.4)2 23] HIEGIGCH. &2Z(Fluorescein isothiocyanate, FITC)EXI=E anti-human
CD14 cH=22& Xl (Becton Dickinson, San Jose, CA, USA)E &EIist &, 4COIA 1Al
ANZACH. Ol BH2E MIAZE PBSZ AMIZGHLD 1% paraformaldehydeOl &R &
PBSH D&EAIZR2O cytoflurorometric 82 =&otACH. Background SM=2 =0

St YMSE cel|=2 FITC-conjugated isotype control SHHEE2&MEZ MG cel |2

)]

2

Ct. One parameter fluorescence histogram X AsH 1x 10%el 12

6. Nitric oxide2 =&
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HT

ol

W SEA HANE RO & AUC

0

NOJE IL-122 MAN J&s =le B0%
= Jts40l MAIED A0 RA MIZOl TIZEJHS ethanol Z(SIII
S [ NO MAZH O™ W3O LIEtLI=XIE ZAGHD XA OfcHet 22 A" s 3ot
ACH. RAW 264.7 MIZZ 202t NI 2x 10%elIs/m2 EIE= XHE 5 48-wel |
platell €10 1~2AI2F & HHGIALCH. Ol= BHXIE HMHGHD LPS 0
O| ethanol Ei(SIII) Hd =5 SAI0 MelotK 48A12F HHLGIRICH. BHY =
MOl Sulfanilamide2t Naphthyletylene diamine2 JioiM 22 5= X BtSAZI &

ami
540nmOilA EZEE SEGHALE.

= 1o

)
(@))
N
~

Hl

ol

7. 1L-12 p40 promoter X2 LAIEQl FA XH0| L

pXP22 2 &2 murine IL-12 p40 promoter —689/+98 fragment(Ma et al., 1996)E
pGL3-basic luciferase vector(Promega, Madison, WI)2 Apn//Xho! S0 20
subclonedtRLt. 2 deletion EHHOI= BanHl RIS E&0tD U= primerE Al
835t polymerase chain reaction(PCR)0Il 2o X EEIA
M= NF-kB sitelfl Cigt =HHO|E sequenceE Z&st LW overlapping primerE
AMESHH 2&tAHI2l PCRS DHEO et LM AIZACH. Transfection2 <o MXE= 10%
fetal bovine serumOl &JtE BHXIZ 24-well platesOlA 24A12F BHGHA D
manufacturer's protocol(Qiagen, Valencia,CA)Oll tetA Superfect2l Z=IH SHOI XIAl
= plasmid2t &M transfectotALCH. 12A12F = MEE MHEoGtD 10% fetal bovine
serumO| Z& = OMEM2 =2 CHAl BHOHRACE. 24A12F = ¢

ce
EtHE assayolQ L. E8=F A= LlacZ LSO E=FHAIZCEH.

Ct. Linker—scanning =% & 0|

|12 harvestol] luciferase

rl

8. Enzyme-Linked Immunosorbent Assay(ELISA)

IL-12= A2 X=01 &SME M 0 2+Soted HHE dez MEAZ ZHl=C0
MetA CHAAIRES] EEFE 2= MHEF RAW 264.70A IIZEJHS| alcohol 2201 L A

dE0 0 s ==L 2I ?loiM 0 &S MotRUCH. =0l 02X 28I

o
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cytokine2 Z A0l & HHl =oiM Ol S01822 EFot)| |ohM SFIHS &Xl

£ 0IEM IL-128 22 UE RN Z&ot== otQUCH. I ASHUM IL-12

p402 HE=2 IL-12 p400l =0 H2E S HE AE8t enzyme-linked immunosorbent

assay(ELISA) 0l <l a RAW 264.7 MIEZE 22t ML=

JF 2x 10" JF TIE 2 Z=H|E & 24A12F 37C, 5% C0» AEHOIA BHLGERACH. [L-1229 Xt

=20l LPS(0.548/ml) et TZINC ethanol 282 0 s&= SIAGHAM EHIE MO
H

. ABAIZE HHE =, AESNE FoilAd 0101 H=2E &M=z DEE Bl €

r

i}

0z
_O'j
9
[w]
=
QO

>

«

o
o
N
o
o
N

Ral
o
Ol
£Q
[w

]

o =UCH. DEE & et ZEst ASHW [L-128 HI0IQE 0] ZEE HM22
CHE28HI 2 BtEAIZ2] £ 0l2 HRP-streptavidint Z2EAIZCH. Ol platedl =&t
SH=22stHl= anti-1L-12 p40 monoclonal antibody C17.8(PharMingen, San Diego, CA)

ol ] HIOILE0l Z2EE H22 S22 M= anti-IL-12 p40 monoclonal
.6(PharMingen, San Diego, CA)S AISoIRCH. SIHe S &t HE
= |L-128 =3HAol)| oA datste Aol JI& QN 0PD(o-phenylene diamine)S BHES Al

£ =HolY L. Standard curves MZEE IL-122 AI=26tH &

[L-122] M2 =2 HALHUHAMN ZEO| SCLD LM UCH. L= ethanol
ZE(SH) HMel Al IL-122] M) (st &S MAINEUAM LOHEI] fIoh SEA
S8 (

-129| mANA ZESZF=S ZALGH 2QUCH RAW 264.7 MIEZS 202F JZ20F 1x 10°0] &
C= ZFHIgt = 10% fetal bovine serumOl &=l RPMI 164081 Xl (Gibco BRL, USA)OIAl
37°C, 5% C0.21 Z21ot0IA 24AI12t=0t BiZer ChS, OFRXE HMelotkl €2 S8U=
=, 0.54g/ml LPS Ct2 Xclst & Chx=z, 0.5 wg/ml LPS 2F 10 wg/ml2l LI ZEIH
ethanol =& & SAI0 Xelst AEFZS =HIGHL, Al 6AI2E SO HiZoHALCH.
TRIZOL A2 AtZoH 28 MIEZOIA total mRNAZS 210 012 FE2Z ot primer& A
oligo(dT)E AtESt RT-PCRES &St 2 mRNAOGI CHSH cONAE LRUCH. el oA
cONAS PCREE(Chung et al., 2003)2& EEAIHAN [L-12 p40, B-actinl KRTXE

=eaA HMEtESY (Reverse transcription—polymerase chain reaction)S O|=dl
L

roll

0 ox
My M

ol

_|
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2+2- AL, OlMH AFZE PCR primer2l sequences= CHS1 &CF.

mouse |L-12 p40 sense, 5'CAGAAGCTAACCATCTCCTGGTTTGS'
antisense, 5'TCCGGAGTAATTTGGTGCTTCACACS'
B-actin sense, 5'TGGAATCCTGTGGCATCCATGAAACS'

antisense, 5'TAAAACGCAGCTCAGTAACAGTCCG3'

PCR BtSES MJ thermal cycler(Watertown, MA)E AFZ3t0 94°C 30sec, 58 45sec,
72C 30sec =92F 35cycles =MoIULCH. SZES £ RT-PCR MAHZ2 6= 1.5%(w/v)
agarose gel0fl HMII¥ = Al2l = ethidium bromideZ EMEID XA& SAPDIHA 2
ot ALt

~

roh

10. NF-kB binding activity =X (Electrophoretic Mobility
shift assay, EMSA)

g0

08 8879 9 RHH20 LPSE HEXQ |L-12 MHS SItAIZICHD LA
S 2 HMARIXIOI NF-kBS & W29 0IsE =

I 1L-122) Z22HN 2ot [L-122 ME= SIHAIZIC= 2100t
QUCH. Old8t LPSOI I8t Z=Jt= |L-129] MAS TZEIHS alcohol 2201 NF-k
22 ANEZAM IL-129 MEE2 ZAAII=X EI| fIoiM & W HHAS Ze
NF- KB probe@to ZEHETE =FGIQUCH. RAN 264.7 MIEZS 242t JIZ20F 2% 10°
Ol TI=%F =HI8t & 10% fetal bovine serumOl IZ&E RPMI 164081 XI(Gibco BRL,
USA)OIIA 37T, 5% C0,2l Z2AGHUIA 24AI2t= 0 BHLGHACH. OtRA T XIS &£E
SHUEZ, 0.5u8/ml LPS 2t2 HMelst &4 HEZ, 0.5 #g/ml LPS 2+ 1, 5, 1048/ml
O TZEINel ethanol & & Aol Melsh AdEZs 22 ZHIst, CHAl 1AI2E Set
BHOIACH 8 LH CHEH A clst Z(Dignam et al., 1993) =2l 8 L{f Sz
32p2 HEXI= NF-kB probe [Immunoglobulin y-chainOll = NF-kBet Zst=l 29
FotD A= oligonucleotide(5 ‘CCGGTTAACAGAGGGGGC -TTTCCGAG3')] 2 BtEAIZI &
£ EOIoHAUCH. AN NF-k B2l SO0[&Ql Z&2 502l BIEXE, s
S ol

OIXIetS: oligonucleotideZ HAMAHON 2ot &

Fﬁ

=
v
ol
_|0II
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ot A LCt.

1. SAXC

Student's t-test2 ANOVA testE AIEo6t0d CH

SHE Rod=2 ZHoIIY D P-values <0.0501 ®2
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5009 frozen tissue of blood shell (Scapharca broughtonii )

!
Immersed in 2L of ethanol/water(60:40,v/v) solution

for 7days
)

Centrifuge, evaporate ethanol

l

Add activated charcoal (20g/L) for 2h.
!

Filtration, active substance was eluted from the charcoal using 80%
acetone and 100% ethanol solution

l

Two elutes were combined and dried

under reduced pressure at 30T,
!

Dried residue was fractionated by stepwise 100m| of solvent
(100% ethylacetate, 100% ethanol and 100% methanol)

v N
concentration of ethanol concentration methanol
fraction (2ml) fraction(10ml)
) )
applied silica—gel column , elute applied silica—gel column , elute
by ethylacetate/ethanol (2:1, v/v) by ethylacetate/methanol (9:1, v/v)
Dried(35mg, SlI) Dried(430mg, All)

Fig. 12 Sample preparation by purification of blood shell(SIll) extract
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OIZJHCl ethanol =& (SII)OI HIZS SA0 OIXl= S&

HOIZEJHQl ethanol FZU(SII)OI HL-60 cel |2t RAW 264.7 MIZOl OIXl= NESES
2D Ioh MTT assayZ & &st 21 5 m/mle sE2 ANIZE 72A12+Set XMelst 21
HA=E MESAN FesS 0IXIX ZACH. deflt 5 #g/ml Ol&2| ethanol o4 (
22 MEES 72A12F MelHsS M MES 401 4ol AMEUCH

wn

2l
HHH'

]

2. OIZINQl ethanol =E(SHI)0lI HL-60 cell2 23ttt SA0
al'5

HL-60 cel 2 2x 10°cel|/M =& 2 HE5IAUD ME= WX XX &2 2.5-20ug/me
O TZEINC ethanol ZE(SII) &MH 72AI12+S0F 2+2F M2lotALCH. HL-60 cel 12 &
SOl DIXl= TIZEIHS ethanol 2&(SHI)2 SHE NBT assayZ =AGIRUCH. 2 data
= B2 SEM (n=3)22 LIEHLHACE. Fig. 13A0IA QR 20l 2.5ug/m 0|42 ethanol 2
2l (SHI)22 incubationAlZ2l R0 sZIF SIHHEW Tt cel 12 223 SEHU
Ct. 20ug/me2| ethanol &/ (SHI)22Z HL-60 cell2 72AI12F SOt Xelgt 20 = A
Lol BA0 HHMEA}LD HNE=ZSOE 20% E& SIHEUCE. 0 2= LTIERIHE
ethanol 22/ (SIlI)2 HL-60 cell 230l AN LSst FEHMAS 0|8,

HL-60 cell2 TIZIHS ethanol =Z&(SlIl) 5ug/mEZ XMeldtAS M MHIIEZ2 ZSA0
gats A LUCH. Lt bug/me Ol&S] ethanol & (SIN2=2 72A12F XM elot
S M MES SA0] 4236l AHMEIACEH.

N2l Giemsa stainingl 2/6t2 T ZEIHL| ethanol (SOl MIZE2l SEH
GOl DIXlE 92 242t E2 )19 It UAUCHFig. 148).

ol

FR O
b |

[

AL
o
J
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3. IOZJHS ethanol =2=I(SIN)0l 1,25-dihydroxyvitamin D32t

all —trans retinoic acid2 S=& HL-60 cell &30l OlXl=
A

0%

IIZEJHCl ethanol =E(SIN)0I 1,25-dihydroxyvitamin D32t all —-¢rans retinoic
acid 0ff @& & HL-60 cell Z3t0l OIXl= EWUE =FoII| A5t HL-60 cel [0l II=
JHQl ethanol Z& (SIS 1,25(0H).0s &2 all-trans retinoic acid2t &M XeldtH
MNE2l 23S NBT assay 2oz =HoIARLCH. Fig. 132 20| LIZEIHS ethanol &
2/(Sll)e 1,25(0H):0s2t all-trans retinoic acidil S&& HL-60 cell E3E &
HMoZ 2ASIAIZCH. 20ug/me TIZ=IH2| ethanol ZE/(SHI)S 5nM 1,25(0H)0:2F HE A
clotAS M 22 Melsh Sue| &2l 36.6%=2CH 2N =2 93.5%2 MIE E3E LIE
SHCH. S8 TIZ=OHQ ethanol Z& (SN all-frans retinoic acidE Y& HelotAUS
e SASt AsSE&HE LENRCH. TIZEIHQ ethanol 2=(SHI) 20ug/me2 50nM
all-trans retinoic acidet E& XclotAS I 22 Xelst 2e &0l 38.2%E0 =
2 91.5%2 NIZ 2315 LIE 3).

OIZ=JHel ethanol —Ei‘(s el A& =ZotI|l <IoH
HL-60 cell2l SEHStA AoLUCEH. HL-60 cel |2 72Al
2t Sot gl &= (A), 1048/ml ethanol == (SII) (B), 5nM 1,25(0H):03 (C), 1048
/ml ethanol &Z&!(SIlI) + 5nM 1,25(0H):03 (D), 50nM al I-#ans retinoic acid (E), &
= 1048/ml ethanol ZZ(SII) + 50nM all-trans retinoic acid (F)2 X c2lotRULCt.
Fig. 142 20| Giemsa EA= 0|23t HL-60 cel I(Fig. 14A)2 AIotH =212 A=
Mol ME JtEAel2t 2 = I8 promyelocytedt 20l=0, 0123& HMEZS0l ONA
SHUAM =2 2432 WEH SASS LEIWD UCH TIZEIH ethanol 2=(SII)
104g/ml, 5nM 1,25(0H).D3 &2 50nM all-trans retinoic acid® X2l= HIZT= Fig.
14B, 14C, 14EQt 20| 2+ NZ JtEXel S NE SHSRHUAM dUEez X
2 HIlE2 UEIWLD QUCH TIEIHC ethanol Z2(SHI) 1048/ml= 5nM 1,25(0H)2Ds
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=
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=2 50nM all-trans retinoic acid2t H& XA U= M HL-60 cell& Fig. 14D, 14F
Qb 20l ALY AE ME 2D, == IMADN SOtE HMEZE Of sHHI(N/CH
£ ,nuclear/cytoplasmic ratio)E LIEILHA20! OIZFE HL-60 cell DNASl &40l M

4 QUCH. Fig. 14D 14F0 LIEFS HiQE 201 28 HMZES2
horseshoe(Z®Xt) 29| 42 LIEHLH=0I, Ol= monocytic lineage2 MIEIt 23t
ot A=Z:et & £+ YD L2 NESZS multilobed 380l UEILI=O, 0l
granulocytic lineageE =3atot= AFE 2t2f LIEFHCE.

NEZHZEANE  H-60cell2f S& HYH g2 ZE0FE  ZAGHRL.

Q
0
10
e

CD11b(Mac-1)= E4& 3= monocytes, granulocytes, Iymphocytes 12l2 NK cell2
sub setOlAl S ECH HL-60 cel 2 =52 1,25(0H)0:2 all-trans retinoic acid
Ol 2l3H monocytes/macrophages®t granulocytez 212t =32 M HZHEH marker
CD11bE Y sI6tCH(Kansas et al., 1990). HL-60 cel |2 72A12F SOt & = (A), 10
ug/ml ethanol & (SHI) (B), 5nM 1,25(0H)0s (C), 104g/ml ethanol =Z&(SHI) +
5nM 1,25(0H)0s (D), 50nM all-trans retinoic acid (), = 1048/ml ethanol E&
(SlI) + 50nM all-trans retinoic acid (F)2 HMelol¥C. MZSE PE-conjugated
anti-CD11b mAb (unshaded area) S+ PE-conjugated isotype control mAb (shaded
area)2 AI20l0 HMIESZ2ZAHE0H 2o EOoUCH. Fig. 162 20l OIZEINS
ethanol &2/ (SIII)2 5nM 1,25(0H):Ds S 50nM al I-fans retinoic acidet & el
otAZE [ CD1lb—positive celll =& ASHCZ SIHAIA =0 OlX2=2H TIEN
O| ethanol =&/(SII)0I 1,25(0H):D3 &2 50nM all-frans retinoic acidll FE ==
HL-60 cell EStE O ASHO=Z LJAZS & = URUL.

2 3o ZWse TAEIMS ethanol = /(SHI)OI HIEZ232] HF0 CHEH model
system@=z <2l AMEEHLD Us 22 M= HIEH SHE"Y HL-60 cel O
1,25(0H):032t all-trans retinoic acide2 SE&e=
Ct. HL-60 cel |2 LIZIH2l ethanol =22/(SlI) 1,25(0H).03 E2 a ino
acidet H& XclotAd= [ monocytes &2 granulocytes2 M &sSHQl 23E F&IG6H
RUCH. 0lXQ L2 HIUA HL-60 cell 230l OISt AIF E2 ASSUE LIEtUWE
F OHA 2o ¥9Z2 XelE 201 UL 0led YEE butyrate?t all-trans

retinoic acid & hexafluoro vitamin Ds(Brietman & He, 1990; Yoshida et al.,
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1992), vitamin Ds2t interferon-y (Weinberg et al., 1986), vitamin D32t tumor
necrosis factor-a (Wang et al., 1991), all-trans retinoic acid2 «a
—-tocopherol (Makishima et al., 1996), vitamin D32t vitamin E succinate(Sokoloski
et al., 1997) S0I RUCt.
OIZIHCl ethanol Z&(SHI)OI 1,25(0H):03 &2 all-trans retinoic acidZ2 S &
HL-60 cell &E3tE JtsotH ot IS YAl 2Ch. 1,25(0H)052 all-trans
b)l regulatorOil CHEH & =EXM=Z
(Haussler et al., 1998), &l=8t non-genomic S Jt(Norman et al., 1997)E LIEILIAI

ol W2z FHEE MIEY =2X=2 ASHES ZUZAN NMEZSIE IJHsSoHAHGHD

retinoic acid= gene transcription(S& XF& A}

U2 0 voltage-gatell calciumdt chloride channel2l EZ(Zanello & Norman, 1997)
Jell protein  kinase C2 &A1 mitogen-&A3t=l protein kinase(Pan et al.,
1997; Song et al., 1998)E &6t MESIN B2 AEECH] 2 M UL
All-trans retinoic acide SHEY =X XZ0 AL JAD(Warrell et al.,
1991) 0129 SEde A& XZ0 AF=2EAS 22 OtLI2HOr fanos et al., 1987)
Vitamin D32t € JIXl REHME A& X=0 AI2E 1D UCHKragbal le, 1992).
MO Z UIZIHCl ethanol 22I(SHI)DF 1,25(0H)0; EE £ LIZINC ethanol
)3t all-frans retinoic acid2l HE& 1,25(0H):03 Lt all-frans retinoic acid
AMEote 2 BO &2 =0 JAH s 2450 O
2 AZ2E&CEH oldst disd2
2AX TOEIHS ethanol Z=E(SHH2 =0 CHoHA
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CH(Negri et al., 1991).
HB22NMOZ [IXEIHO ethanol 2E/(SIN)E 1,25

(OH):D32t all-trans retinoic acid®
C & HL-60 cel 9 232 ALSAIAHZ=CH. 0] M= UIXINS ethanol 2EI(SI) S

[e]

TT

S84 22&=0| anti-carcinogenic 21tE H=lis HES 298 £+ ULD MNMSEE(S
ef)ol X220l HZIHCl ethanol 2EI(SHIS AI2E = USS 20ISHCH
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—1 dll done
g0 | | ZZ2 Sl +1,25(CHeDs
I Sl +all-trans RA
m_
40_
0
0 25 5 10 20

[SH] (/)

Fig. 13 Effects of the ethanol fraction of blood shell(SOI) on HL-60 cell
differentiation and cellular proliferation

HL-60 leukemia cells were treated with various concentrations of the ethanol
fraction of blood shell(Slll) alone or in combination with either 5 nM
1,25-(0H)2D3 or 50 nM all-frans RA for 72 h. Afterwards, the cellular
differentiation was determined by the NBT reduction assay(A). The cellular
proliferation was determined by the MTT assay(B). Each data represent the mean =+
SEM (n=3)
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Table 3. Effects of the ethanol
differentiation

fraction of blood shell(SI) on HL-60 cell

S 1,25-(0H)2Ds (5nM) al |-trans RA(50 nM)
Conc.
ug/ml
(#/ml) Average S.D Average S.D Average S.D
0 2.1 0.09 17.3 0.55 17.9 0.49
2.5 8.1 0.15 18.4 0.41 22.5 1.26
5 9.7 0.12 33.0 1.51 26.2 1.25
10 14.5 0.16 72.2 2.99 74.5 0.60
20 21.7 0.10 93.5 0.49 91.5 1.04
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‘ii:i:iigiiiii:: EE
L h
Fig. 14 Morphologic analysis of HL-60 cells treated with the ethanol fraction of

blood shel I(SHlI) alone or in combination with 1,25-(0H). D3 or all-trans
retinoic acid

HL-60 cells were treated for 72 h with vehicle alone (A), 10 4g/ml ethanol
fraction of blood shell(Sll) (B), 5nM 1,25-(0H):D3 (C), 10 4g/ml ethanol fraction
of blood shell(SI) plus 5 nM 1,25-(0H).0s (D), 50 nM all-trans retinoic acid (E)
or 10 #g/ml ethanol fraction of blood shell(SII) plus 50 nM ATRA (F). Cytospin

slides were made from HL-60 cells (2x10° cells/ml) and stained with Giemsa
staining solution.
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Fig. 15 The ethanol fraction of blood shel|(Slll)-mediated HL-60 cell

differentiation as determined by cytofluorometric analysis using mAb for
differentiation marker CD11b.

HL-60 cells were treated for 72 h with vehicle alone (A), 10 #g/ml ethanol
fraction of blood shell(SII) (B), 5 nM 1,25-(0H)203 (C), 10 #g/ml ethanol fraction
of blood shell(SI) plus 5 nM 1,25-(0H).Ds (D), 50 nM all-#ans retinoic acid (E)
or 10 #8/ml ethanol fraction of blood shell(SII) plus 50 nM all-#rans retinoic acid
(F). The cells were assessed by cytofluorometric analysis using PE-conjugated

anti-CD11b mAb (unshaded area) or PE-conjugated isotype control mAb (shaded
area).
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]

4. TIZINS ethanol =& (SII)OI LPSOIl 25 Xt=& RAW 264.7
NIEZS] N0 dd0l DIXl= g&

OIZ=JH2 ethanol =& (SHI)OI LPSOI 2ol Xt=& RAW 264.7 MIZ2l NO &40 Ol Xl
ZAGHRCEH. TIZRIHSl ethanol =& (SOl LPSOI 2ol X=X SIHE NO
=

2 QEHOZ HAATE 2 = URUL.

5. IIXJH2l ethanol £2(SII)(SHI)Ol LPSOI 2laH X2
mouse2| macrophage0l 2/t [L-122] MAHY O|X= HE&E

TIZIJHCl ethanol Z2!(SII)OI LPSOI 2cH Xr=& mouse2l macrophagel 2I8t [L-12
Of MAN DIXl= S0l CHet AEsS ash Z1 Fig. 16A0AM 2L 20l LPS= Ol & &F
20 20l IL-129 MAEE2 WEN SEoHACH. DLt TIZEIHSl ethanol ZE(SII)E2
LPSOl S & [L-12 MES =& &Moo Z2 AYs| AHMOIUCH. HS0l IL-12 24I2
AHM= mANA MAol ANCIXE ZESHI| <o IL-12 p40Dt p35 mANA Z& 0l AN I
ZIHel ethanol Z&(SHI)2 SE LPSE K=& macrophageE ZAotUCH. Fig. 168
A2t 201 TIZEJHS ethanol Z&(SHI)E IL-12 p40 mANA =E2 FASJUA A HIGH
A[20 0 gl (SI)ol st IL-12 M4
UL USE B0 UCH BHHO TIZIHSl ethanol —Eé(sm
LPSOIl 2o Xt=& macrophage2 B-actin mMNAMA =ZF0l= J&E= 0IX
Ol= HIZEINS ethanol Z= (S0 28t [L-12 MY AN S U=
X oll (dampening) 2l Z0DF Ol 2 & &= UJACH. L£8F TIZINQ ethanol
OIgh [L-12 M4 AHMIF LBHFQl NE SHSUZLH J|QISHA 2%U=0 trypan
blue exclusion testOll Slol LSE Htet 20| BHZII2t SCH0l macrophagell MES
2 TZIHS ethanol 2&(SII) =s&2 =M &tol 2E Y = LTS SAE U]
M =20ICt.

|:1 oly
— 2T

0x

I RIS ethanol =&

0l0 Fll’

=

b

I&t=2 =0l monocytes® macrophageE E&st & JIAl SR HAIMZEN QU

tol
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kJ
0>~
0x

nio
12

o IL-12 MAEE 2HMotedo=z ENE 10 QUCH Corticosteroide 1L-12 M
SO2 (D4 T cellOIM IL-4 842 RE5H= macrophagel S22 ZAAIE 222
LIEFSGHCH(Dekruyff et al., 1998). 8t angiotensin &t A XNOHMIQ! captopril,
lisinopril &= O&JIXIZ AFE2l peripheral blood mononuclear cel |2 EH [L-12 M
H42 JdAHES E20=%CHConstantinescu et al., 1998). Phosphodiesterase2l
inhibitor@! thalidomide= IL-10, transforming growth factor-B (TGF-B), PGE,2 &
2 [L-12 Ao Held dHMAets TE JI822 AFE2l monocytes2 2R E [L-12 M
A2 AHE0 EDEJACHMol ler et al., 1997). SalbutamolS &St B.-adrenergic
stet=52 A2 monocytes 52 SItEl AMZEU cAWP =0l 28t dendritic cel |2
2H IL-12 4SS 2AHGIH Ol Thi celll 2MES AMAID|IE BHH Th2 cellQ 2
StE =&XGIACH Panina-Bordignon et al., 1997).
IL-12 M4 S 2AHote LIRS ethanol ZE(SINS 42 LiEt

otJl IoH Fig. 17A OIM 2t 201 HAHAIS R H2tE -6890IAM +98, -18501 A +98
o RRZFH IL-12 p40 promotor sequenceE L&
reporter REAME MAESIFRLCH. [L-12 p40 subunitesE =2 REAHD HUotH =&2g
= IL-122] componentZ LA M QUCHKang et al., 1996). Mouse RAW 264.7 monocytic
cel | 229 XMz HEZHAIIID 220 LPS ©= =2 LPSet L ZEIfe
ethanol 22/(SlI)22 Xe2lst £ luciferase activityS =&otACH. Fig. 178 Ol Al
QF 20l 29H2 construct= LIZIJHQl ethanol Z&/(SHI)2=Z Mot 2LUAS M=
LPSOl 2loH 28t Xt=S LIEFKHXICH T ZIHS| ethanol Z&(SH2Z2 HMeldtRE Me
otgtE X=2 LIEHWCH. 5361 -185(p40/185) deleting sequence= LPS 2/Z& promotor
activitys Z=&AIIIX LU0 TIZIH2 ethanol ZE/(SHIQ AMESUh=eE A =
Z2CAUCH. MetMd TIEINC ethanol S=(SIN)S target site= 0 @Y oYl USS
2 &= UARUCH. TEIHS ethanol =& (SI)- OHOH A =SS0l }_A pd0 promotor 2
1210t -131 ALOIOf Z2A& = NF-kB sitell SEW &t AN SHE
2|5t -689%t +98 constructLiel linker scanning mutation p40/LSES =Gt
LPS 2|=4 promotor 42 A 2AZJAXIS pd0/LSHAE OXNG 2EIA
Olist Z1t= NF-kB site= p40 promotor2 LPS-OHJH S E0 =8 Hez 20X
D QJACH DL LPS-X=E cel 10l TIZXIHS| ethanol S2(SI)E &Itol2 p40/LSOl

i

e B0E 2&E9 |uciferase

ol

Ol
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=

| EUE I8 =0 0I22H IL-12 M&80 Cist TIZ=JHS ethanol &
[(SHel dHE&HesE kB siteE Soll DHIHE A0l HEHSEH LIEFGCE.
pd0-kB 210l LIZIS ethanol SEI(SIIOI ODHOHE DA JIMS & H XHAIGI
2|2 LPS2 X=2Z X 22 M, LPSZ2 XI=2E primary macrophage AMIZE, LPS2}
OIZEIHCl ethanol Z&(SII2E Melst ML 8 F=EMHH =IHote NF-kB binding
activityS ZAGIACH. HIEIHS ethanol ZE/(SII) 1,5,10 wg/ml2 &M L= 2
ot0ll LPSZ XI=2AI2! macrophage MEZZE2E HZEZE H =E2S 29 IG-kBE/E
&26t= labeled oligonucleotideE AIEot0 MIIFS0 2s 24 shift assay0l
M NF-kB Z& activityOl CHoll &AHoSIACH. Fig. 18 OAM2L &0l LPS X=&
macrophagel| & FZEMUE consensus IG-kB siteE EEGtD U= labeled
EMSAGIIA 228 NF-kB Z& activity® 20 F=JUCH. Ol
&8t binding activitye S0/&Q H2=2 unlabeledE =28t oli
AN E X 23 gl= HIS0IH oligonuceotide2t= A Kol
JI &0l LPSOl Slotd Xt=2& & == MOl NF-kB binding activity
S0l HHOIZUCH, E£8 N2 X L2 cel  2RHO & FE20UHAME SO0 &2
& E42 UELA  (JACEH. LPS2H TIEINCl  ethanol 2E(SI)eZ2 Helst
macrophagel &4 = JHe| ethanol Z&(SII)22 B 9EXNO=Z NF-kB
ZAAIZCH, 2 ARS TEIHCl ethanol S (SHI20 28t [L-12
MHO NF-kBE OHIHZ & HAHIIEE2 0ld9 3 ZUsS = 1.25-dihydroxy-
vitamin D32t retinoid Z12l22 chloromethy!| ketonO|l NF-kB ZA&2| downregulatingzt
IL-12 p40 genell NF-kB sequence Z2&S= ANEZM [L-12 s ANEC=

(D'Ambrosio et al., 1998; Na et al., 1999; Kang et al., 1999) ENE LX|Iot

ju

|OI:
=2

g

A
A

>

Ol

A
—

Jor

HI

oligonucleotideE AlEZst
onuceotidetl 2| al

sas 2EHFX 2U

Q

= =0|Xol =
— -/ —/ —

1o
o
=]
X

=
28 activityg &2

in

ZAE2HOZ OZEINC ethanol 22!(SII)0| LPS-XF==! macrophagedl A 1L-12 pd0-«k

B siteOll CHSH NF-kB OHJH Z &2 down regulating2 SoHAM IL-12 MAHAZS ANSS

SO0 QUCH. MacrophageOl A TIZIHS| ethanol =Z&/(SI) OHOH IL-12 MAH AH =
type-1 cytokine BtES0l 2ol SEelXles S& HA-0) 2SS HHEN UNA I
0 St E 42 ZEoll] Ues AN ethanol
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Fig. 16 Inhibition of [IL-12 expression in LPS-activated monocytic RAW264.7

cell-line by the ethanol fraction of blood shell(Slll)
(A) RAW264.7 cells were stimulated with LPS (0.5 «g/ml) for 48 hr in the absence
or presence of various concentrations of the ethanol fraction of blood shell(S
1), and IL-12 levels in the culture supernatants were evaluated by an ELISA.
The ELISA data represent the mean + standard error (n=3). =*P < 0.01 vs. a group
stimulated with LPS alone. (B) Inhibition of [L-12 mRNA expression. RAW264.7
cells were stimulated with LPS (0.5 #8/ml) for 6 hr in the absence or presence
of 10 #g8/ml ethanol fraction of blood shell(SIll), and the IL-12 mRNA were
investigated by RT-PCR. RT-PCR products for [L-12 p40 and P-actin were
analyzed in 1.5 % agarose gels.
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Fig. 17 Analysis of ethanol fraction of blood shell(SIll)- mediated
transcriptional repression of [L-12 p40 promoter constructs activated by
| ipopolysacchar ide

RAW264.7 cells were transiently transfected with mouse IL-12 p40 promoter
constructs and a linker-scanning mutant of the NF-kB site (schematic
representation, A),followed by stimulation with LPS (0.5 4&/ml) either in the
absence or presence of the ethanol fraction of blood shell(SHI)(1, 5 and 10 48
/ml). Normalized luciferase expressions from triplicate samples are presented
relative to the LacZ expressions (B). The data represent the mean +/- SD from
triplicate determinations. The data are representative of three independent

experiments. *P < 0.05 vs. a group stimulated with LPS alone.
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Fig. 18 Ethanol fraction of blood shell(Slll)-mediated inhibition of NF-kB
binding by NF—kB

Nuclear extracts prepared from monocytic cells stimulated with LPS either in the
absence or presence of ethanol fraction of blood shell(SIll) (1, 5 and 10 #g/ml)
were examined for NF-kB binding activity in the electrophoretic mobility shift
assay using a labeled oligonucleotide containing a consensus immunoglobulin-kB
site. The specific binding of NFkB to kB sites was confirmed in nuclear
extracts in the presence of an unlabeled, identical oligonucleotide (S) and
nonspecific oligonucleotide (NS), respectively. The specific NF-kB complex is
as indicated.
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