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Acute myelogenous leukemia

Antigen presenting cells

Acute promyelocytic leukemia
Angiotensin-converting enzyme
Biological response modifier

Cell adhesion molecule

Cytotoxic lymphocyte maturation factor
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MPS Mononuclear phagocytic system

MRD Minimal residual disease

MTT 3-(4,5-dimethy|thiazol-2-y|)-2,5-diphenyl-tetrazol ium
NBT Nitroblue tetrazolium reduction

NF-k B Nuclear factor—kappa B

NK cell Natural Killer cell
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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
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ABSTRACT

Anticancer and Immune modulation effects of

Korean Bamboo, Phy//ostachys nigra var. henosis

Lee Hyo-Jung
Adviser : YOO Jin-Cheol Ph.D.
Department of Pharmacy,

Graduate School of Chosun University

The effect of acetone fraction prepared from bamboo leaf on cell
differentiation was investigated in a HL-60 cell culture system. Treatment of
HL-60 cells with 50-4004g/mé actone fraction of bamboo leaf for 72h inhibited
cell proliferation and induced a small increase in cell differentiation.
Interestingly, synergistic induction of HL-60 cell differentiation was observed
when the acetone fraction of bamboo leaf was combined with either 5nM
1,25-(0H)2Ds or 50nM all-#ans retinoic acid. Flow cytometric analysis indicated
that combinations of 1,25-(0H):0s and acetone fraction of bamboo leaf 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 acetone fraction
of bamboo leaf enhanced leukemia cell differentiation and suggest a possibility
of bamboo in the treatment of leukemia.

Also, We investigated the effects of acetone fraction prepared from bamboo
leaf on the production of [IL-12 from mouse macrophages stimulated with

| ipopolysaccharide(LPS). The acetone fraction of bamboo leaf potently inhibited



the LPS-induced I[L-12 production from RAN 264.7 monocytic cell-line in a
dose-dependent manner. The effect of the acetone fraction of bamboo leaf 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 acetone fraction of bamboo leaf, indicating that the acetone fraction of
bamboo leaf inhibited IL-12 production in LPS-activated macrophages Vvi/ia

inhibition of NF-kB binding activity.
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stimulation drinks2 AFSEZIHXILD UCH HUR Y2 st &3, g, g7 1
cly gAY 42 It UM A4SSAE A0 F==2S
2001; Kim et al., 1995; Chuyen et al., 1982; Shibata et al., 1979). L& ULIR
Q19 lignin2 LS HE LIEHHID (Murakami et al., 1968) CHUR AL 2H 2l
S (polysaccharide)= 3 L& AHS LIEHMHM (Suzuki et al., 1988) == CHLt
Z2H 2K YR (GKT, GK2)IF 2l ACH Raidaru et al., 1997). L&t O
methanol =Z20l| cancer cell line0ll MXZAZ(apoptosis)e REE=E
&M (antitumor activity)S LIEFRHCHKIm et al., 2003). OlXM& CHLt
MZ2AMe S3E LEHeE 0IRZ2 USSR 2 ==
2G| E2g A0t M2E 0 ot CHUR
SICHH XISV L& &1 0129 Mz S
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(granulocyte) HIS(lineage)2& =E3tECH(Breitman et al., 1980; Tanaka et al.,
1983). 01X2 MHMRI(/n vitro)lIM HE =S HAFSHI| 2 EZSH model system
of &l UCH. E kX ALAO0A protein kinase C2 &40l Sol Haild F=Z
(monocytic pathway)Oil =8t HL-60 cel 12 230l ZRES HMAloH =10 UL.

Inter leukin-12(IL-12)= 212 S&EXt0l Sloi 2S3HE 35(p35)kDalt 40(p40)kDal
Ot=t®I(subunit) 2t 20HS] OI&3tZ & ((disulfide binding) Ol 2o &S Ol =SE X
cytokineOICt. IL-122] YR T= CtYsH DIMS 20 OtLi2t OS2 ME2S0 Qs
=0 erSote AMERE & HMAIMZA 2o Y& CHMa & Trinchieri, 2001).
p40 OEHRICl HEHES =H REHAHX LD 0l AL H (transcription level )OIAM 2

AHe2 ZHECHKang et al., 1996). 212 =2 ZH2LDL &Ly 0212 &



AQIXH(transcription factor)2l EtsOl E &= ST CHEHEID MAFRIAIC] NF-k BHIOF

ZCASO0l LT CHGri et al., 1998).

IL-12= T cel |3t XHHAAGHAIE (natural killer cell, NK cell)2 Soll CHLst M=
SN SHES Yilot=0l, MESAHES ZIHAIIILD interferon-y 2 MAS SEoHH
NESAS ZXSHCH IL-128482 T helper type 1 cell(Tht cell)2l 241t Al ZZ 0K
HHEEES 2 JHAIE floll 1 SKottt. =2 type-1 B9, U FsE, JFOt
ElAd 28, 284 ZAEE el =4 graft-versus-host2t 22 Th1 OHIOH Xt
HAMSO HX==2 model O ZHOUH UA 1L-122] =R A0l SHEJUC

(Adorini, 1999). MetA IL-122 MAHS Ae|stHo=z ZHES 2 type-1 cytokine Bt
S22 UELE S0 HAIE S X80t S8 2HOICH

= s QI2to] MZMZEH MAH HL-60 cell culture system& Soff CHUSR
22| acetone =20l MZE =230l OIXl= S0l CHotdd HAGHAULCEH. L8t HL-60 cel |
Z30l U HLESR 22l acetone &&/0| 1,25(0H).0s &2 all-#ans retinoic acid2t
28 HelotAS e S0l tholME ARSHRACEH. 1,25(0H)0:%F all-trans retinoic
acide HL-60 cell2l LHCIHQl E3tA=HZ M (Chen et al., 1991) &2l ASE XD
W20 2 AF0 AMESHRLM all-tfrans retinoic acide YAHCZ =& HZS=Al
T SEYO XM g2l AZ2E0 XD UCHOrfanos et al., 1987). HUIR &
©| acetone=2!0| LPSOI 2loll &4 3= mouse CHAIAIE (macrophage)2l IL-122440f Ol

te HP0IUCH 0 HAFE SollAd USSR Q! acetone & HA2H HEt
A

A2 HNE ol DA+ SHALEH.
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1) JI&

UR= Hute &5 N=S2=2 0tZM, S0 2 20 XENA el HH UAD 2
clLiets  fAIst SHOMAIOIHAM F2 2ot Sol 2U2iMe U5
(Phyllostachys), =X (Sasa) X HE==(Arundrinaria) S2 USRI Xtetd
ULH =elUetolMd Xietes U2 22 Scle U (Phy//ostachys ambusoides),
WE=C2Z 2= S=U(Phy//ostachys pubescence), =1 S22 2= SU

(Phy!lostachys nigra var. hononis) S0l UCHOISOI, 2005).

SHHA=E S02 Helels =g0let ot S0e & Qs ZSIHe A= &M
Ar2otD QUCH (YoYEE) tle SECZ MU ULD @59, SHEAMNCZ 22
JIE St 6~7E 30l eSS MHFGHH HEOIL SXIM HES A8 SS(ME)
Olct 5t HLER S =MRIIIE HM MAHS = =J|9 FUE5S8 N2 218 =0
(frzh)ek ot LIRS £J18 A2 1 SAREE2 JIE6io Le sds 549
JE)Olet SHCH(AIRIW, 1979).

LS o] stFyO] =g E€58ez =850 UL JIHASYH S50 42t
O XOIIF RUCH. =EES SU(Pay//ostachys nigra var. henosis Sipi)2 AT =AM

0l 2019t 7.5~16¢cm, LHBIJF 1~2cm0|0{ FHMO|L 6~8UHEALZ &2 &WMO| =
HolCH ©=HS X3 UZ(Lophatherum gracile Beoww)2l €92 HAH0IDD 20|10 5~
20cm, HHIDJF 1~3.5cmO|0 HEHOHO|D SH2tl & 201 UCHAE & =

IERFTEEERT, 1977, SAMKER S, 1982; ZFZLX & 5288, 1094; Sr=2AMetstn4& 9

3|, 1994; Styof|st B A3, 2005, St=4ofstil+Hl3], 1998).
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1983; Mackness et al., 1974; Glasgow et al., 1977; Halpen et al., 1973) SAl0i
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therapy)2 U=l 2oigss J&AXol ZEEIIsS & = U=
?Ig XZ0lD ZAHE Xz= BN S0 EMNMot= 0l
residual disease, MRD)E HMIAHECZM M2 WsH =382
ot=0l &0l JUCHO0IB=, 2002).

M3 Ot&lel 24 NM=4 SHE Y (Acute Promyelocytic Leukemia, APL)2 MIZ R &St
ZAOIN SE X0 t(15:17)JF 2EE 0 SXNMSS AN AL /RAR mBNADH HE &
Ct(Melinick and licht, 1999)(Fig. 1). SR S Ml all-trans retinoic acid2l AtE
2 z2 1082t 0l 20t0A =JIEQN X=°l otth2 EOtel) UL+ All-frans
retinoic acid= vitamin A MZM PUL/RAR &R &20l 2ol IHEE ME=3

o C
E WAGIH APLY MIE=23SIE |E8CH. All-frans retinoic acidE 2ol SEHMZEZ Al
(Di

=
g &% ALY ZEAl Z

=

pal
o 2

02

=

Hol

=)

5

- 3

2XE A DA

=1 & It "l sseminated
Intravascular Coagulation, DIC)0l =& W S &EE D SF Q0%0| A9 =2 =& Zol=s
==

= LIEFHCEH. APLOIAL all-trans retinoic acidet 2 B2 MSAN HRHAFE Sl

22 SMIMKIS ZEE HMHRZAl all-trans retinoic acidet SAHE HH FO0I6t
D 2ol = XN22M 2~3319 BNRYS Ut& = all-trans retinoic acidE & &t
SALEsS &4 282t AAIGtH= 2H0ICHFenaux et al., 1999). 0l2{8t XIE2 APLE <
80%2 =2 XI| MESES LIEFHHD] W20 HZo s DAY (HSAl HE Rt
=2 FARY BNRY 2 F =S AN AUL/RAR nANADE RT-PCROITAT &0l HR)
£ HIAStD= 1XF AHAENAN S5 ZE2ME0IAS AAIGHA 2=C. WetA APL
of XzLEH2 UE SF2 AL X012t JJI 20 S==ZA0IA SEHSH2Z APL
0 QJMAHL2LE t(15:17)IF 2EE X LOH BIEA| MSSHEXNSESH) HAIE AAl
otOl 2eI5toioF SHCH0I1E =, 2002)

3) HL-60 cel |

OI=22tSMEN 23==HE ASotH d=8t MEZ =23AI|ls g7 2ot &
N |8&= Ololiot=0l =501 &2 =28 OtLict MZ22 & =Y
S AN M HL-60 cel|E Ol8et =t s @2 HAANS0

Olol ==&t ULHA S, 1997; Akiyama & Toyoshima, 1990; Bruger et al., 1994;

W
n
HI
e
z
THO
o
Ja
J
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Jiang et al., 1994; Koeffler, 1983).

HL-60 cel |2 APL BtAIZ2FH =2clotd &Eet NEFZAM e b 2atsE =22
ol <ol DH&2H G (granulocytic lineage) L= CSHSHAMII/CHAIMIZHIE (monocyte/
macrophage—|like cells)2 =23t&l= 023t 2MEZS0ICHCol lins, 1987)(Fig. 2).

KN2NX A& HL-60 cellQ =23RE 2&Z= 12-0-tetradecanoy|phorbol-13-
acetate(TPA), 1,25-dihydroxyvitamin Ds(Vitamin Ds), retinoic acid, dimethyl-
sul foxide(DMS0) SO0l A0 (Jiang et al., 1994) 232 MOl TetAd SsSA D 1
of 2 2XMEstE XEIIMOT X0t Us A222 21 S JUCHBruger et
al., 1994; Jiang et al., 1994; Hamel et al., 1993).

Ctyet E2at2d RMAS2 Hduet &80 2o AME=3IF OIfHAH O S0A
T NESI ZEEZ2 230 UMAH M =28 22 A6t A=0(Akiyama &
Toyoshima, 1990; Jiang et al., 1994; Steinman et al., 1994) MIZEJI 23t2 Holl=
MEZFIIE XEot= CAS2 MNSHESZ MEFIIIFGINH HEHA S32t 2HE
SUNSO0 =xHoz LHEW SA MEZLYE 2S(apoptosis protection) It 20

Lhs o2 224 UCHYee et al., 1998).

4) 1,25-dihydroxyvitamin Ds

Steroid hormone®! 1,25-dihydroxyvitamin Ds [1,25(0H):Ds, calcitriol] = HIEE!
D:2] EHUHASEZM XL ZSUAN =28 JIsS ot 22 M el
(Norman et al., 1982) Z20l= HAHCS XHH =QS d&2 ol 2220 &
SIXID QUCHFIg. 3). 1,25(0H)D:2 2HSE MSSN J|s2 &4 ZHME/F 24 =
SNES H&D F3XHE L 0I5 MOl CHol CHst Melx JlsS LIEHWHD UAS
0l EoIERAUCHPols et al., 1990)(Fig. 4). 0] S 222 =22 HSI|ZQl i, AF
2 B S0l HolAd= nongenomic F&S LIEFLHXISH 1,25(0H)0:01 2I8H MIZ&Z2
CH Joll 2ol =&ETHXIH 0 =8le=

222 MZEW £=2HM(Vitamin D receptor, VDR
22 =2 Aoz AU (Pike, 1991). 222 22X 9 =2gid= 0 =28
= NZo E0I8 RAXS MAIE ZHolE2 M= J|ssS LIEHHHCE.

b e
XS NI (hematopoietic cells)2l =230l 1,25(0H)D:0F OIXl= Fskoll 28 A0
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M U937 cells(human monoblastic leukemia cell line)dt HL-60 cells(human
promyelocytic leukemia cell line)2 HXIBH(liquid culture)dlA 1,25(0H):D:01 <
of MEASZAEO0l MoHEl) monocyte/macrophage2 =3t&l 04Xl (Mangelsdorf et al.,
1984; Tanaka et al., 1984; Olsson et al., 1983) MIZZ30l (HE c-mye(Simpson et
al., 1987), c-fos(Brelvi & Studzinski, 1986) % c-/ms(Scariban et al., 1985) S
o ABZYEH %@X}(proto—oncogene)ﬂ 20l mANA level Ol M X oH &I UCH.

Fol =4 HEH NEE FSAIZ 1,25(0H):0:2 S0ist 23, /n viwllA
HI12+0] AFEIACHHonma et al., 1983). 1,25(0H)D:4+=SHM It &S E monocytes et
mitogen2 2 E4&stE T dIt72= 0 S 2=2 EHMIZOICH. Monocyte= 0 S 2=0
O|oil macrophage= &3t Z& &0 (Provvedini et al., 1986) antigen presentation
0l AU M monocyts@l JIs0l & =CH 8HH mitogen 2 & st T &U-0l= VOR
Ol L& IO (Provvedini et al., 1983) Ol S 2= T Lm0l CHSH cyclosporin A%t

0F

20| HYEAH 222 &=Z6H0HRigby, 1987). £8 z20= T o &40 =23}
Ol 20iot] B L2 monocyteOllAl MAEI= interleukin 12(1L-12)2 MAS A X

5) All-trans retinoic acid

HIEIRI A SEXQC! all-trans retinoic acid= HL-60, ML-1, U-937 AMIX==(Haskovec
et al,. 1990, Hongo et al., 1990) &0t OtLI2t t(15:17)2 FMX 0l&4E2 20l=
APLAIZE 23 RS AI2ICHFig. 3~5). 1988=0fl Huang S0l 24¥2| APL 2HXHOI A
all-trans retinoic acidE AtEotd 100%2l =2t& 2ollssS AL EotA2 UL 0O
= MHE Ch2l Z0H0 2ot = =2l EN%%=E 22X 2N HS EYoAAHL 1Xt
Mt APL BHUS0 AUMA 80~90%2 =2 28 2AoissS 22 = UR/UCHHuang et
al., 1988; Castaigne et al., 1990; Chenet al., 1991, Warrel et al., 1991). 0l
et all-frans retinoic acidel E&set HolR=SU0 L =0t all-frans retinoic
acidE H=C2=2 AMEotAHLE A9 MBS SHoZ FHe F=0
I HLS0| =AXCH LSt LSS E AlAHS 3= ME=S0l 2A0HACH

(Degos et al., 1990; Ohashi et al., 1992; Sun et al., 1994). All-trans retinoic
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20l LAGHE SRS SOIA OHY A2

acid&& 22 all-trans retinoic acid §<fJ|2! 2f A &
gt 2oz 25~30% XA LIEtLIHH £2F JHAl = 220IM 3= AFOIO BHE P9
=S58t SO N AEL MES JIsREN0l SHtE D ASHH A2 OIECH

(Frankel et al., 1992; Frankel et al., 1994). Lt CHE =29 all-tfrans retinoic
acidEE 22 WERO SO 8T LIEFLEXIBE 10,000/ 0| BH0IA & &Met= &

= | —

T BOE D JUCHWang et al., 1993).
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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 AML 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).
AML M2 AML 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.
AML M4 AMML ~ 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 <5,000/4¢, 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.
AML M5 AMoL  80% or more of all nonerythroid marrow cells are monoblasts,
Myelomonocytic leukemia promonocytic cells are monoblasts; In subtype M5x, 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.
AML 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.
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Table 2. Special stains and assays used in classifying acute leukemia

Stain or assay

Leukemia Esterases
gﬁ;gﬁ'g?jikoé Specific Nonspecific PAS Muramidase
AML MO - - - -
AML M1 + + - -
AML M2 +tot+++ + - -
AML M3 +H+ +HH+ - - +
AML M4 HtotH+ +tot+ +tot++ - +
AML M5 + - +HH+ - +H+
AML M6 - - - +H+ -
AML M7 - -tott —tot+ + -
(punctate) (punctate)
ALL - - - +++ -
Normal +++ +++ - +++ +++
neutrophils
Normal + - +++ +++ ++
monocytes
Normal - - - + -
| ymphocytes
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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 0H|D,

stem cell stem cell

Fig. 2 Differentiation induction in HL-60 human promyelocytic leukemia cells
cultured /in vitro
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N

-
| 1. 25 dilned rocgyneitamin 1,

R R R Ty OO
all-trans-retinoic acid
i

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

Differentiation

Fig. 4 Multiple pathways involved in 1,25-(0H).Ds 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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HYHl= WM WRUA Z2dot=s 0222 2AGHH MHots HAZA
O A LR gadsS |AAII= b, Older egad SIS g
BISO0l &< A BtE0 NEY BE2=2 0IR0E S014 H4H
ECHZ &S, 1986; Chung et al., 1986; &&+, 1989).

HHe =2 HMEZZ 0IF0HM A=, OIs0HA HE HEZI BH0IE L2H
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2ICHASCHE Lo thst, 1986, 2 &=, 1986, && 7, 1989).
A E ™ J|MeIXl= Al

Aot NMESHS UEIHOHEE R, 1989). 0l20E B MIXE
HIA  MAtEl SXJt 2E 2HE= SSFL &8 A MIEZ A (mononuc lear
phagocytic system, MPS)0ll =ot= EAMIEN 2ol EAE =& JUD(HM2UHE L
CHEF, 1986, 2&=, 1986, &8+, 1989, Hibbs et al., 1977) T MIZUHA 22Ul =

lymphokineOll 215t &AstEl MPS MEZE= %&iié‘i(nitrio oxide, NO)E & 4ot}
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QHIESE AZAIZ = UCH(Hibbs et al., 1977; Hibbs et al., 1972; Drapier et
NEZE2 &&(activation), ZSA(proliferation) ¥ =3t
t&Gte JIdE A 29tK2 REE 2 UL 1 otlt= Al
, & =27 (receptor) 2t BRI X (ligand)2 BIECZ M 0
ANSS MEZEQIXH(cell adhesion molecule, CAM)EtD F=20 0JI0= M
immunoglobulin(lg), T cell receptor/CD3, CD4, CD8, MHC, ICAM-1, ICAM-2 S Ig
super family, VLA, LFA-1 & integrin family, ELAM-1, LAM selectinOl RULH. &£
O

S
02 JI1d2 HNE Ms2tol MY (communication)S S Tole =24 HEOIE X&EOI

—
Q_
—
—h
D
-
D
>
—
SD
—
O
>
~
i
[.

0

Rl HZI

FEl
0

XH(soluble peptide regulatory factor)S2AM 0lS & 32 non-immunological cells
E4l 2 230l 205t= peptideSS &I X (growth factor)et 20 IO
Ol=el A A&FOIX(insulin like growth factor, |[GFs), && &XOIX
transforming growth factor, TGFs), ALINIZ S&OIXt(epidermal growth factor,
EGF) % EAEAZX HEHOIX(platelet derived growth factor, POGF)S0l =8HCtD

AAE SH(Immunoregulatory effect)It FIISQl peptideSES =2
HANIE (monocyte) L= SIZAIZ(lymphocyte)dt A=22 &2 Of 2UIGHH 018 24
MOl (2t monokine L£= IymphokineOlet) SHRBLH. RE2 0I5 ME 01212 Al
ZEWAME 20D Est A5 HSE0 2AMM 022 25 cytokine L=

interleukinOlet) SE2CHBIZS, 1992).

0

rr
o

—

r
_Joll

Cytokine2 &IMOIA CHEst MIO 2oHM melde &S SHed( 7 25kDa)0l0 CHA
Mo g4zt A30 2ol =el=d SEs =2 22 BI2E KXt
OANES NItEHl(autocrine) 2ol HEHZ cytokine2 =HIote MIES HSol &
s= 0IXIHU Hl(paracrine) ZHCOl SEHZ CIZAMIES HSH Zes 012 =
QULH. L9 cytokine2 HIE &&HZ SO0HI=e s 2H2010 et Jgs &¢e
Lt LH2Hl 2Hox HZSotH & =2 M ds0l FeS 012 = RUCH Chemokine2
stet=d &S It cytokine HIZ0IH HMES +=EME JHXIL] chemokineOl 2HI=
X2 Ol=otAl ettt HAMO EtESot0d HAMIEN 2ol =2HI&El= cytokine2
AHOZ

Cherst 2EAIdEC= interleukin=1(I1L-1), interleukin-6(1L-6),
(

interleukin—-12(1L-12), tumor necrosis factor-a(TNF-a) 2l chemokine
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interleukin-8(IL-
Ol 2ol SHl&2 & H
HR/CH 2Lt Ol= Ost 29, X, SWsS JHE 0101 SJt5t= 29| cytokine

O] 22A=S M Et= IHIHBR2H HIS 1L &0l 6d&ol ASotdls otkg &
(=]

3
|0
HU
(@]
‘f’_
o
x~
Z
D
10
4
FA
2
[=x
om
1o
AN
0g
0g
I
o
ne
M 0
0

X J 0
o s sEME2 =8 #XH 3AZ0 UCH HSH WHES = UM SEs

ol= e |L &0t OtLlet &S 228 Eaote X8 H <Y (hematopoietin HLE), =
St LWAHSE 2 M 9€2 ot 2229 9ty PHIS2 Ee&ote SL A
Xt HL(TNT HIZ)D chemokine HIZ 0l UCHChar les, 2002).

= KHAGHAIE Xt=QlXH(natural killer cell stimulatory factor, NKSF) &
NESS 23 H=02IX(cytotoxic lymphocyte maturation factor, CLMF)Z =2l
H JISEC2Z &4detE [L-12= 2AE 70kD2l cytokine2 & 40kDet 35kD2l
= cytokine ZH0AME S8 0IS0I& X (heterodimer)OlCt

(Table 3, Fig. 6). 2JH2 Ot Ol&s=S ZE0 2o sRFez AZIE=Z 24
StEl cytokine EAtES A SHCHTrinchieri, 1995; Kobyashi et al., 1989; Stem et
al., 1990). &8t pd02 IL-12 p70 243t LZSMZAM &ZBote A2z LdHAM UL
(Gillesses et al., 1995). IL-12& =& UWAMIE2 B MEZ0HA ZHIZIH T MES2
NK MIZO ZE6t=0, SRMAIMZ(Antigen presenting cells, APCS)OIA [L-122
MM CDAOLOI <8t CD402l Xt= &= lipopolysaccharide(LPS)0l 28t CD142 &4
o 2ol SEEAHECEH IL-1284k2 L4, IL-10, IL-11, IL-13, TGF-B 2 INF-a./B
of 2ol AMECH. 2+ IFN-y, TNF-a 2t GM-CSFOIl 2IaH IL-122] Mat2 SIS &
Ch. IL-12 =2Hd Zs2 L4, IL-103 TGF-p 0l <2loil down regulation&l
interferon-y (IFN-y ), IL-2, IL=72+ IL=150 2loil up regulation=ICt. [L-12 pd0 =
E=e Al (homodimer ) [IL-12 p(40).]= Th celldl U=z IL-12 =A< A 2K
(natural antagonist)OICH(Fig. 7). &t IL-122] MAtS MIELH cyclic AWP levelZ2

A= NA/H antiporter@ <A, calcium influx® XFEOILF NF-kBS Ml S CHst

0d
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Z201 2ol AMEZE ZI&CHFig. 8). IL-129 JISsS 30tN=Z 24atH, M NK
S Z2d3tAHA NESHsEHE SIHAIILD NK AZS] dFAIE B IFN-y 2

NZE
MAS SE6HCHKobyashi et al., 1989). =M HMZS4A T I AME(cytotoxic T
lymphocyte, CTL)E EAHSIAIZIH T MIES SAIS ZSEAII|ILD IFN-y 2 MAMAS &

StCH(Stem et al., 1990). A!'MH native helper T MIXZE T helper type 1 ceII(Th1)
Z3tAI2ICH(Hsieh et al., 1993). T helper cell2 Thilt Th22 LSO XK=,

IL-2, IFN-yE =HIot0 MIZOHHHEBISO0l & LHUA St Th2e L4, [L-5,
IL-102 =I5t [MHSY HABS(humoral  immunity)Ol & LAl SHCH
(Trinchieri, 1995; Kemp, 1993)(Fig. 9).

ThO MIZIJF Th1 MXE SE£= Th2 ME=2Z 2ot M 6 JHXl 2010l &Zo6HAlet
cytokinel Z&0l It =R0tH Th2 MIE= ThO MEZZ22H =stE M IL-42 &

S 2O0tAM 23t FEE D BHH [L-12= Th2 MIZ22| 23t= AHMGHD Thl ME=Z
o 23tE =& AI2ICHBorish & Rosenwasser, 1996)(Fig. 10).

IL-12= 2dsteE HANMEWNM 288 = I 2E8S4d cytokineLE MIEOHIHHS
M =8 dgs Y8ttt 220ls A, 2d20ld EF02E, IR THE &
OE SO HI XIl YxaF LHl [L-12 ZS0l SOE 0 Js A0l 2ELAUACH

(Turka et al., 1995).

3) Nitric oxide

HIILHESAO0IH(Goldsmith et al., 1983; Spicer, 1982) ZHHAD|0 &= =%

b2
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2 SIstE2AE9| 6HLERI (Hugod, 1981) nitric oxide(NO)= S&HS JH& SR S0tst
JIMOIH Ms&ZlidMeE UMM S8 Meldol XEoIE &&ZokK0 s 0 A
= MZo JI&2A &=M42 xdote KReldl(free radical)2l SHLIOICEH. NO= HEH O

N SSNEZL NZL D420 CHE 20 2SS ol SR8 MsdY SE0IH &

cl2Xt(radical molecule)OICt. LA&tStE A &S SA(nitric oxide synthase, NOS)Z2
20 2ol L-arginine0l L-citrulline@2 Hslt= WEUA MAHE NO(Knowles &
Mocada, 1992)= U= ZXAMZN FsS 0 =2I/H0M= €2 0IFEEZ,

SFNZANM=E dZXHE2EZ, HAHNM=E ZYoHSE=2 AN UCHWade,
1990). EAIXNES 2221 AMIEE= NOSE S Eot0d NOE MAHSHCHMoncade &
Higos, 1993)(Fig. 8). NOS= =clatst L, I, S 3889 s
SSA2 ZRECH Type | A1FA NOS(neuronal NOS, nNOS)2t Type 1191 LHIZ Al
A NOS(endothelial NOS, eNOS)= MIE =0 HSHSZ EMGH| W20 WA
NOS(constitutive NOS, cNOS)2 =E=FE0 dUHH¥ez L2 MIZOA LPS, cytokines
o BHHI2I0F S4A 22 S48 N=HEUH L&5&Hs S HASH Hez 2 RE&

A2t 2€EC= Type 112 KA NOS(inducible NOS, iNOS)2F UCHNathan,

|
Ja
S 0
A
2
a
o
_|
<
o
D

Ca”/calmodul in0fl HISIZHO0IH 2AUWLIME, 2KHMEE =

HASIN HEZ 0o RECL, MZSF0 2ol S2HIE = s LPSLE MLUHOA &
BESOl OHONXIQL AFOIEDIQI 53l IL-1, TNF-a, IFN-y SO0l 25

et al., 1994; Vane et al., 1994) iNOSC! Z<= eh J|2t St &2l NOE MASHN
1 MAE NO= guanylyl cyclasell &3t SAIM =9 Z&HUH HMESSES LEHWH
A0l SHOICE. CHANIEL] NOS= &l EMot= 20l otblet IFN-y, TNF-a 2F &
O124ItXI AFOIEDHRI D LPS SO0l 2Ich NOS |&E XSl USH0l REEI| WE0l iNOS
1 Gt L-arginine 2 2H CH2l NOE M AHSHA EICHHibbs et al., 1998). NO=
f AOUHA BSH0l U MIIHC=Z 4H01J] =20 g8l R0AM 28t 2t
o Aoz HAH 2 EUY, 28 52 Z3S =XAIZ =0 otLlet SS0HOHXI
A AStAPDIE A2 AN UCHScott & Hancock, 2000;
2 iNOSSl YEle HYEIES0| S45EH SUE D AMX

a &
0l =cl=l Noe= ZeHECeZ 0ISH A EotAet MChotH MEZH prostaglandin S&



= AStAIDI0{(Barnes & Liew, 1995; McCartney-Francis

et al., 1993) IN&Z shockE 2°23l= S HEH =EZ0HIIE SHCHBlowenstein et
NOOIl CHSH 22 HPENS0 2o MM 0ied JbKl MelgsrA

Xt(messenger molecule)@ Al OHIJHXt(mediator), &BELZSE (neuro-
transmitter) &= Eéﬂ(regulator) S2Z CIYGHH HZE0! oKD UACHKuo &
Schroeder, 1995). ¥ 42 = ot 23S RE2Al
Jl0 A=A, REIAL B0l ¥ Al £ SYSHCH(Stushr et al., 1991;
McCar tney-Francis et al., 1993; Weisz et al., 1996). M2 M= CH& NS &
of BFRO et MES BAsS SYUGHAL BHIHZ MZES LDAME RYUcH=

O2 2N ULHBrine et al., 1998; Beck et al., 1999).

0 W

H
10
I
>
o
b
ol

i
'y

g sd02 & 24420 LPSE HEAQ [L-122] MES SIHAIZI0D 2N
UCHMa & Trinchieri, 2001). IL-122] M&2 SIHAIIIE JIH22 HALRIXQI Hd
HAZZOIR kB(NF-kB)2 & 22| 0152 FLAZ = 3 WHOIA [L-129) 222
HOl Z2&6tod IL-122) M85 SItAIZIC=E 21001 AJACHGri et al.,1988). NF-kB=
ONA ZE=22 Olgdd E€4s 2 FdE 3SH2 Rel KAME(Rel
0 2

12 SS0IEMLE 0IB0IEMZ FE 50

flet 22
homology domain, RHD)E &SR0ot= SHEHEA

QUCH. Senit BaltimoreOl 2o NF-kBIJF Z€AE Ol =2 HA2XIE MARIA NF-K
Bl Jls2 96lJ1 ol =oll 2tCHSen & Baltimore, 1988). NF-kB= HAW IS
BES L MNIEAZE ZHEES REotel LU= 2048HCHBaeuer & Henkel, 1994;
Ghosh et al., 1998; Barnes & Karin, 1997; Beg & Baltimore, 1996; Foo & Nolan,
1999). Ol=2 HARAEX=E2 HNZE&EX(cell adhesion molecules), cytokines,
chemokines 2l AMIIZAIZ M CIXt(anti-apoptotic factors)ES A A&HSHCEH. NF-k B2
A2 MASt=E |-kBEA= NF-kB2 RHDRERE XHES2M MIEZEOM H2A

o

Ch. MIZDJF IL-1, INF-a 2t 22 cytokinesSO0l 2ol A=01 ZUAS M 1-kB Qlatst
SA4(1-kB kinase, IKK)2t £2&= 0IX SNt 2430 KK y OlE®I=E =
220D a2 B OIHRISZ2 kinase JIsSS JHANL. 24t KK SEHMe
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ubiquitin-FEd HHMAZoHUEN 25t ZoHE ol EHIE |-kBE Ql4tst AIRICH.
0 MECZ NF-kBE AMREHXN LD BHEFRIHIASC MAME 4SS flof HSZ 0]
s2 & 20t YA S CH(Israel, 2000; Karin & Ben-Neriah, 2000).

= M&AT, 0123 YAts, 8PS cytokineS(proinflammatory cytokines)

0l SRet 9= ol Eed Dd=0 tiet Mg st 20 B0 HE =20

cytokineS0l IKKS &&S
NF-kB= p652 p50 &2

SEHZ NZEO Z=MSHCH. IKK= NF-kBOIl Z&fEl |-kBE Q&g AIZIHH 0IS2 2l
Atst BHE2 ubiquitin ligaseOl 2loi |-kB2 RHIJIES}E <Ist MSO0ICH OlHRE
proteasomeOll 2o ZoH&lJl I8 [-kB2 HAIOIH 11 = NF-kBIb HEE =L,
OlMl &ARIAt= XAHRZ0] & oteZ 0lsE = UM ZU2M & eHUlA S01X DNA
QA ZESCt. el NF-kBOl 2IEdte RS 82 #8562 S,

2003)(Fig. 11).
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Table 3. Cytokine and receptor (1L-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

IL-12
(NK cell stimulatory factor)

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

B cells, macrophages

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

[L-12 : impaired in IFN-y production
and Tyl responses
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1 1 [ 1 1
3 E s ] s 3 5 3 5
o 1 I I Y O I Y o
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 Eaagggggggagggaggaacttct cagaargttﬂgac

GAP-12 (-155, purine-rich regiom) NFE- KB - 122

actagtttteagtgttgcaattgagact rttcta ctitgzgtttccatcagaaa grrctgraggagtagag
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 [L-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 [L-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
[L-4, IL-10,IL-11, IL-13, TGF-B and IFN-a/B . In contrast, the production of
[IL-12 is augmented by IFN-y, TNF-a and GM-CSF. |L-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, IL-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..ﬁuranoﬁn

30 recepror

Farthenalide ’ = 11.-12
' 12
/

receptor ]\ T /
U
4—— Bdenesine

h 4 Catechelamine

Histanune

PCE,

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

IL-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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TFN-y
Proliferation CM.CSF

Crlotoxicity TNF
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(CDE™ T cells,
Cytotoxic ymphocyte)

s
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3
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Fig. 9 Biological functions of IL-12 in immune system

IL-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 IL-4 receptor by |l-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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n. M=

He
<
I8

CHU S 92 acetone =& =H|

CHLES(Phy ! lostachys nigra var. henonis)€e MY 20N MESHICH 1kg2
Ot2X 22 UILIR 20l 80%(v/v) acetone 24 S JiGt &l
=, U= AMH &AIE HHGIH acetone/water ESHS

=

evaporatorE 0|26l acetone/water SMHE2| acetones SLAIH £=SHOS

M0

= OJI0l E4EH(209/ L) 210 2A12tS0 WHGHALCH. EE 0l

S FEUOIZLEH ZF2lset = SFZ M Xtdl WAL 2H=E 2 80% acetone
= AEotH 2HEHZRH SE AL 80% acetone X2 rotary evaporatorE Ol
80t HAZXZAIZID 7&/\}(450!"%)5 -20COIlM 225t AFESIALCH. (Fig. 12)

2. NIZHHSEDF Al

HL-60 cell |ine2 American Type Culture Collection@ZFH SA=S LUA2H 10%
fetal bovine serum(FBS, Gibco BRL, Grand Island, NY, USA)Ol &=DJi=l RPMI-1640 bH
Kl (Gibco BRL, USA)Ol 220t HHGHHCH. Murine macrophage cell 1ine@l RAW

264.7 cellS 10% fetal bovine serum(FBS, Gibco BRL, Grand Island, NY, USA)Ol &
JtEl RPMI 1640BHXIOIA 37°C, 5% CO» incubatorOiiM HHLSIACE. mice2RH =clst
BIZAMZ2 macrophage= 10% fetal bovine serumdt &AMt Z&HE Dulbecco's
modified Eagle's medium (DMEM)Ol =2 2tGtACEH.

1,25(0H)Ds2t all-frans retinoic acid, Giemsa staining solution, ethanol,
methanol-free paraformaldehyde, LPS(from E. coli 0111:B4)2t CE AAS2
Sigma-Aldrich Chemical co.(St. Louis MO, USA)2RH FSHRULCE.
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3. MIES M=H) 49 HF

NSl MZES2 trypan blue exclusion assay(Coligan et al., 1995)0f 2loi =X
otALCH, MZESZ2 total cellOIM AOIA= cell2 %= HAGHRCH. ME2 SA2
OIE2E2|0F L2 2l succinate dehydrogenase A0 2lof SHRATH =242 NS
S E4ot= MIT [3-(4,5-dimethylthiazol-2-yl)-2,5-dipheny|-tetrazolium] Al%S
AFE6H0 0 YT ETE =ZOIRUCH. MIT assaye= ChSh 201 AAIGHACH. 1042

MTT(5mg/me)E 96-cell plates2 2k wel |0l &IIotD 37CUHA 4AI2ES Q2 incubation
AlEs HHoH F=1 DMSOZ EAH=E =24 EHEM==2 0.04N HCI(in

100mL0f] =[O, 28 wellel SEEE 540m0UlA kinetic microplate

o
ol

isopropanol

)
reader& AIE5t0d =& GHRICEH.
4. 23T FH|

M 1,25(0H):0s2F 1M all-trans retinoic acid2l stock solutionS absolute
ethanol (Hayman, UK)Ol S6HAIZA -70CHIA E20tACH. HUS 22| acetone & &£
St ethanol Ol EdHAIH 40mg/meS| stock solutionS SHSALH. EE=E2 ethanol 0
HL-60 cell2l 23t2t SAI0 F&= 0IXIX &2 6|

o0 growth medium@ = = A6t
1,000t % SIAGIQICH. 2E X&2 L2 A2 MEHOIAM =SSR LCH.

5. HIZ 23t° ©F

og
8
o
JA
e
4

HL-60 MIZFE 10% FBSOF L &=l RPMI 16408H XI(Gibco BRL, USA)OIA B oH
KOl HL-60 AIZSH BHXIO 2001g/ml2l CHLIS 29| acetone =&!, 5nM 1,25-(0H).Ds,
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200/g/ml2l CHLER 212 acetone &1 5nM 1,25-(0H)2Ds, 50nM all-trans retinoic

cid &£= 2001g/ml S CHLES 22| acetone &= 1 50nM al l-#ans retinoic acid
MS 22 HL-60 MIEIb U= BIXI0 HOtotd 37CUHA 72A12F  BHGHRACH. =2
BHYS2LE single cell PRS2 £&TStD, &S 2219 MZE(2x 10°cel |
cyto—funnelOll €2 cytospin centrifugetil A 500rpm2Z 2 ™ALL, slidesS
methanol2 UEAIIILD HAXZAIZI = Giemsa staining solution2Z 20=2t &HAG}
Ct. &M = 80l2+=2 NEGH AX silZ3ez ZEGIACH. SME Al

I, HIE JtEAelel e, o dEfstNel Sd Ss= EItotibh.

Tlon
o

cC
a-
2

3
10

~

2 10w

Hl
o

ZCD
g
°

2) NBT2AYES 0128 258 H-60 MIZO HIS=H

HL-60 cell2 &3t= Collins &(Collins et al., 1979)01 A-ZSH NBT(nitroblue
tetrazolium reduction) assayOll 2o =&GSHRUCH. 0l assay= X2 PA(plasminogen
activator)& Xr=8t AENOIA superoxideS M &tot= phagocytic cel 2] s20 JI=
£ ot UCH. HL-60 ME=E 10% FBSOt Z&E RPMI 16408H XI(Gibco BRL, USA)OI A
BHFSkD HHAIO 228 0, 50, 100, 200 S£= 40048/ml2 ==& LIS 22| acetone
Fels oot 2 s£° U 22 acetone ==01 FHIHE HHXIO 5nM

—(0H):.0s = 50nM all-trans retinoic acidE 22t &It CtS, 37COIA 72Al
2 HHGIQICH. Ol 2 HHY =S FAA22l5t0 &G 2420l HZ(2x 10%cel |)S

0.2% nitroblue tetrazoliumxt PAJ} Ing/meIt SollE PBSOI SEAIZILD, 37CUHAM 30

0z

gl S2 0N BHSGHRUCEH.  Cytospin  slideE &EHIGtD PVAZ K=&
respiratory burstE &AIGt= blue-black nitroblue diformazan E@NM=2S =T ot
Ch. & ZME HSUIEO MHBIGCE SOIotACH. X ASH 200 cel 10l 28 &2 <ol
B ALCH

3) NIZEEEAPS 028 HNZEY 3 L8 oF ol

=38tEl HL-60 NSl M H

0 2AotCH. Immunfluorescencel H&HX =2 Kim S(Kim et al, 1995)0] AI=

2
oot
0
ro
D
=
oy
[

:
rol
0
H
u
=
Hl
ogl
V]
i
x
Ic:
1o
=)
0
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St multiparameter data acquisition and display system(MDADS)Ol U= Epic V flow
cytofluorograph(Coulter Electronics, Hialeah, FL, USA)2 =S5t CH. 2tEta| AHH

£ HL-60 ME=E 10% FBSOt Z&tE RPMI 16408HXI(Gibco BRL, USA)OIIAM HH Gt
BHXIOI 200ug/ml2] CHLIR 'Ol acetone =2, 5nM 1,25-(0H)Ds, 50nM all-trans
retinoic acid, 2004g/ml2l CHLIR 2| acetone Z&/ 1 5nM 1,25-(0H):D; &M, 200
ug/mlel CHLESR 22| acetone =&t 50nM al I-trans retinoic acid EHES 2=
Jtotld 37COIA 72 Al2tESet BHAGHRICEH. 222 BHAS 2R H single cell R7=2
Chsh BHLYCZ2H &Gt ice-cold phosphate buffered saline(PBS, pH7.4)2 2
3| NEGHACH. & (Fluorescein isothiocyanate, FITC)EXIE anti-human CD14 &2
28H  S£= phycoerythrin(PE) HXIE anti-human CD11b SH2E28HAI(Becton
Dickinson, San Jose, CA, USA)S &IISt =, 4CTOHAM 1TAIZESQH BFSAIZICH. 010 HH
A= NIEE PBSZ AMIAHGHD 1% paraformaldehydeOl & =& PBSOI LDEAU2H

SIME HAMSH cel S

02

cytoflurorometric &&= £85I LCH. Background S £0|

FITC-conjugated/ PE-conjugated isotype control HE2EHZ FAHSE cel |2 WA
H EAGHHLCE. One parameter fluorescence histograme ZA8 1x 10%cel |2 246}
0o ZHoIUCH
6. Nitric oxidel &3

NODF [L-129] MMt EasS (e B0 8l 34 HANE 2HE = ULt
= Js4d0l MAIZE D J[AXH RAW 2 MIZN CHUS 22 Melotd2 [ NO MA Sl
H™ S LIEHU=EXIE ZAIGHD A Oleiet 22 ASS 4o CH. RAW 264.7 A

U
N

F2E NIZ 40 2x 10%ells/m2 T &2 XESH = 48-wel | platelil 210 1~2Al
& HHYSHRACH. Ol= HHARIE HIOHSHLD LPS 0.54g/meet CHLES 22l acetone =2
10/8/ml, 20ug/ml, 60ug/ml2l Ot =S5 SAO HMIoto 48A12F BHFGHRUACEH

&EZN0I Sulfanilamide?t Naphthyletylene diamineES Jioi M 2t2f 582 &HE Bt

121 = 540nmUlA EHEE =EoIRUL.

Y H

gl

>_
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7. 1L-12 p40 promoter X2} LAIEQI SE X0

pXP20ll EUHRUE murine 1L-12 p40 promoter —-689/+98 fragment(Ma et al., 1996)
pGL3-basic luciferase vector(Promega, Madison, WI)2 Apn//Xho! <01

subclonedtG L. 2= deletion SHHOIME=E BamHl S2R/E E&otD] Ues primer

i
mw <

e

ArZ8t polymerase chain reaction(PCR)OI 2o MZEIRUCH. Linker-scanning &
OlX= NF-kB sitelll Ciet SHEHOIE sequenceES &8t LHIH overlapping primer Ol
Olotd 2=AHI2l PCR2l WEHO M2t 2FSOUHRECH. TransfectionS ®Iol AXE= 10%
fetal bovine serumOl &It HBHXI2L 24-well platesOlA  24A12F Hi ot D
manufacturer's protocol(Qiagen, Valencia,CA)Oll tetA Superfect2l Z=XH SHOl XIAl
= plasmid2t &M transfectotRLE. 12A12F = KNIEZES AEot] 10% fetal bovine
serumO| 2= OMEM2 2 CHAl MIEOIRALCE. 24A12F = cellS harvestoll) luciferase

EtH S assayolU L., E8A=F He= lacZ L8 O 2 BAGHALCEH,

8. Enzyme-Linked Immunosorbent Assay(ELISA)

IL-12= QUEX=201 =ME [ 0l Bt=2old HSHUHE SE2 MEZAZ 2d|=C,
(FetM CHAMIES] SE S 2= NMEZS RAW 264.70lM CHLESR 22l acetone =&0] IL
MASH O™ gt ==X B oA 0 AedsS KMMHsIHLH. 06l 0l 2HI=

cytokine2 2XE0l &g Bl SolMd 012 S0I1H2=2

E 0I8aM IL-128 22 OE FR0AM Z&0ot

p402 2 IL-12 p400l S0l &

assay(ELISA)Ol 2ol = AUCH(Kang et al., 2002). RAW 264.7 MIES 22f HIXZ=

Ot 2% 10* JF TS = =H|8t & 24AI2H 37°C, 5% C0. AEHOIAM BHLBHRUCH. IL-122 Xt

S0l LPS2 IR 22| acetone 222 02 &2 SIMMNA =HIE MEZNH XMl
, ABHS FoHM 010 H2E M= ZEE EOl =

UCH. DEYE &Y Xt Zes 4SHUH [L-128 HI0IQE 0l ZEE M22 o2

2

StHIQE B2 A2l & 0IE HRP-streptavidinidt Z&FAIZCH. OIMH platelll =28k &

ZZotJ| oA SISl et Al
OtACH. HHEY &SAHUMA 1L-12

=
-/
22 & HE AIE8H enzyme-linked immunosorbent

4
ol

i
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22X = anti-1L-12 p40 monoclonal antibody C17.8(PharMingen, San Diego, CA)S

AESI{ D HIOIQEOl ZEg=E H22l HESES M= anti-IL-12 p40 monoclonal
C15.6(PharMingen, San Diego, CA)S ALEGIRACH. SIS & Xt 2

2 |L-128 =E5| | Dtatst S 42l J1& Q1 0PD(o—phenylene diamine) S

£ =ZotRULt. Standard curve= ML IL-128 AtEotH 2

30pg/me0| AL,
9. AEA-SEEA HANBLZ(RT-PCR)

129 ME2 =2 MAHANAM ZZE0l =010 M UL, UHSR 29
acetone =& Xcl Al IL-122 MAH0 et Fets MdAMUZUHA LOot2I] ol &
HA Seea HMBIS B (Reverse transcription—-polymerase chain reaction)2 018
o 1L-122 mRNA L &IAZ=2 T AMGH 2 QUCH RAN 264.7 MIZE 2r2 MIZ4I1 1% 10°0]
T &=F =48t & 10% fetal bovine serumO| Z&E RPMI 164081 Xl (Gibco BRL, USA)OIl
N 37°C, 5% C0.21 Z=ZHGH0IA 24AI12tS0F Bt TS, ORHE XM2loHK @22 84
CHE=, 0.54g/ml LPS BFS Helst 24 =, 0.5 #g/ml LPS 2+ 200 #g/ml2l CHLE
£ 29 acetone &S SAI0 XMc2let AdgZS FHIotL], CHAl 6AI2 St HHZotA
Ct. TRIZOL A= ArEol 2t NIZGAM total mRNAE 211 0IE =& 2= 6t primer
ZAM oligo(dT)E ArE8t RT-PCRS =ESt0d 2t mRNAOI CHSH cDNAS I UCH. el
2 {&l cONAS PCRZEI(Chung et al., 2003)22 ZEAIAHAM [L-12 p40, IL-1 p35,

IL-6 & B-actin? KSEXAE 22 LACH. Ol At=E PCR primer2l sequences=

CtS 2Lt

mouse |IL-12 p40 sense, 5'CAGAAGCTAACCATCTCCTGGTTTG3'
antisense, 5'TCCGGAGTAATTTGGTGCTTCACAC3'

[L-12 p35 sense, 5'TCAGCGTTCCAACAGCCTC3!

antisense, 5'CGCAGAGTCTCGCCATTATG3'

IL-6 sense, 5'TGAACAACGATGATGCACTTS3'

antisense, 5'CGTAGAGAACAACATAAGTC3'
B-actin sense, 5'TGGAATCCTGTGGCATCCATGAAAC3'
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antisense, 5'TAAAACGCAGCTCAGTAACAGTCCG3'

PCR BtS2 MJ thermal cycler(Watertown, MA)S AtE3dt0! 94C 30sec, 58°C 4bsec,
72°C 30sec S0t 35cycles =8otAULH. SES = PCR &S 614= 1.5%(w/v) agarose
gelOﬂ HIIE S A2 = ethidium bromideZ2 SME PCR A== A2& FAIOA 2
ZHot¥ D Z222t01& JtHet2 ZEFoHRULE.

|]J¥>|I

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

18 s8d2 Y Ad4d=0 LPSe HEHQ [L-12 dd=S SIHAIZICH] 2dd U
Ct. 1L-122] dHdsS SIHAIZI= JIM2=2 MARIAC!I NF-k B2 & 22l OlsS =&
AZD = S HHOIA 1L-128) ZE2 280 20t 1L-122] ddsS SItAIZIU= 2100t
AUCH. Ofdst LPSOl 2let Skl [L-122] &= ULF & OtNE =S40l NF-«k B2
2SS M2 A IL-122 MdES 2AAII1=X 2] RohA & W SHEs 2L
gl = NF-kB probe2t2| 2t LS ZZOIULH. RAW 264.7 MIEE 2t2r MIEDJF 2%

10°0] ©I&= Z=H|8t & 10% fetal bovine serumOl &S RPMI 16408 XI(Gibco BRL,
USA)OIIM 37T, 5% C0.2l ZHTIOIA 24AI12tSCH BHYGIRUCEH. OFRXE XeloHAl e
SdEZ, 0.54/ml LPS 22 HMelst e Xz, 0.5 #g/ml LPS 2 1, 10, 5048
/ml2l CHLES 29| acetone E& 2 SAIN XMelst A&EdzE2 242 EHIotd, CHAI 1Al
2t SOt BHYOIRACH 8 L A S 22|18 =(Dignam et al., 1993) =cIst s W &
BHEZ 3202 HXIE NF-kB probe [Immunoglobulin y-chain (5 ‘CCGGTTAACAGAGGGGGC
-TTTCCGAG3' )0l U= NF-k B2t ZEE RRE E&EGHLD U= oligonucleotide] 2 Bt
SAZ2 = ZEEETE S0IGHACH. HEE I NF-k B2l S0/HQI ZHE2 502l U=

K&, =€ oligonucleotide =2 cAWP BFESRAZEE2 oligonucleotideE ZEetset &

’ =
HaSH0 2ot =l ATt

bal

SA e
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Student's t-test2t ANOVA testZ2 A& HXZ22tQ Sol48S HWIlst=U Al=Z6t

{1 P-values= <0.0501ALCH.
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1kg of wet bamboo (Phy//ostachys nigra var. henonis) leaves

Immersed in 2L of 80%(v/v) acetone solution

l
l

Filtration, evaporate acetone

l
l

Add activated charcoal (20g/L)

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

l
l

Dry(450mg)

Fig. 12 Sample preparation by purification of bamboo |eaves extract
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1. QLS 22| acetone 2&10|] HIXZS SA0 0OlXle Y&

HUS 22 OthlE =40l HL-60 cel It RAW 264.7 MIZ0 OIXl= NMESds &
5

JI?loil MTT assayz & Z10 ME=S40l 8IS0l =YL, Sol U €2
(

o

acetone E&0| HL-60 cell2l =32t SA0 CHst A& 281 0l&2 =% (1mg/ml)0l
N MZESA0l S0l HOIZIAD, RAN 264.7 HIZ2 [L-12 MA0 DIXl= HEo Al

& 2 =< (5004g/ml)UIME MIEZSA0l S0l SIE UL

2. OIS 222 acetone =&0| HL-60 celll 2352 FA0 0
%4 3

rr

Xl

o U= SH 72AI2tSeE 22 MHelotRcH. U 219
acetone =20l HL-60 cell2 =30l OIXl= S3t= NBT assayOl 2ol =X oHALCEH.
Fig. 13A0IA S 201 CHLES 22| acetone &2 1001g/me Ol&OM= cell2 =238 %
Ot 22H(3~5%) SItotACH. DLt BRI XXl S22 U2 219 acetone & 5048/
mé OlotilAd= ME =230l JAHM= A2 S U/ULH. Z2UHOZ HURE 49
acetone &2 HL-60 cell 220 UN R et FEMHES 201D UL

HL-60 cellS LI 22| acetone & 50-200u8/MZ HMelotRS M MES SA4
0l a2 =X HUACH. DAdU HUS 22| acetone == 4001g/mb 0| &2 72A12t
HelotdE M MES A2 5~10% 8% O 2248 UNA ANMEAUCHFig. 138).

MNIZZ2| Giemsa stainingOll 2/otH HUE 22| acetone 2201 ALl SEHSHA QI

GOl OIXle 982 242t E2 Ho S0t AUCHFig. 14B).

HL-60 cel IS 2x 10%ell/m S&2 HEZIU D MIZ= BIX XX £2 50-4004g/me
Q9| acetone == 1

o Jo

N
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3. U 22| acetone E&0| 1,25-dihydroxyvitamin D2t all
—trans retinoic acid® S & & HL-60 cell 2350l OIXl= E&

CHUHS 22| acetone ==l0l 1,25-dihydroxyvitamin D32t all -¢rans retinoic acid
0l =& HL-60 cell E3t0ll DIXl= EHE =FotI| ot HL-60 cel 0l CHLIS &
O| acetone 2= 1,25(0H).0; £ all-trans retinoic acidet &M XelotOd AIZ2
T2tE NBT assay HHOZ =ZHotRULE. Fig. 13A%F &0 LIS 22| acetone Z& &2
1,25(0H)0s2t all-trans retinoic acidOl REE HL-60 cell2 Z3H0l &S
EFWUCH. CHLESR 22| acetone &2 2004g/mMES 5nM 1,25(0H)0:2t &HE Xelotd
2128 Melst 2o 0l 28.2%2CH =2 53.6%2 M 23S LIEHRICH. £8F LS

A

9| acetone =& all-trans retinoic acidE Yal X2lolU2 e SASH As5S

OI
fol
=1
no - M
°

WE UEIRCH. U 29 acetone =& 200ug/MS 50nM al |-frans retinoic acidet
HE HlolRs M 22 Hels so &9 24 %20 =2 61%2 NE 23S LIE

S CHTable 4).
CHLES 22| acetone ==l0l 28t NME Z32Jt S)tE= HE =F06HI)| flol HL-60
cel 2 SEfstE HElglt MEHEPT SALAS Z4H0ACH. Fig. 142 20! Giemsa
HL-60 cell(Fig. 14A)2 S=21 LTS MNIE &Lt 2 HE It
promyelocytedt S AMIGHA Z20I=0, 0l MIE= ONAEEN =2 28Dt WEH S48
S 224310 QUCH LS 22 acetone =22 2004g/ml, 5nM 1,25(0H)0:=2 50nM
all-trans retinoic acid=2 HMcZlE ME= Fig. 14B, 14C, 14E2t 20| HIE S 3= Al
JPE eIt NIE SESNHUAM AUECz &2 Bgs2 UEIWD JACH U
Ol acetone && 2004g/mlS 5nM 1,25(0H):Ds =& 50nM al |-frans retinoic acidet H
2 XMcllotHES M HL-60 cell2 Fig. 14D, 14F2t &0l R4 UAH a4 NE I,
s=& SMAN SItEl N/CHIE(nuclear/cytoplasmic ratio)2 UEHHJASDH 0122
B HL-60 cell DNASl &0l MOIEUSS & = UCH Fig. 1402t 14F2F 20| L=
NIEZSE horseshoe(ZHXt) SEHQ KOl LIEFLE=OI, Ol= monocytic |ineage=® AMIE

OII

HME 0|23}

H

Il 2stote dFet & £ A0 U2 HEZS2 multilobed S0l LIEILI=OI, Ol=
granulocytic lineage2 =3tol= et & £ UL,



re

NESEZEA2 H-60cel 12 S0 2% &2 LS ZEHotI| Flof =HZUCH.
CO11b(Mac-1)= Z & 3tE monocytes, granulocytes, lymphocytes Z12l2) NK cell Ol A
LSS, HL-60 cell2 MIEZHE® marker CO1lbe D=59 1,25(0H)0:%t all-trans
retinoic acidOl 2o monocytes/macrophages®t granulocyteZ 22t 23t [ LIEFLE
2oz ZARMCH(Kansas et al., 1990). Fig. 152 20l CHLI=R

5nM 1,25(0H):Ds =2 50nM all-trans retinoic acidet Y& XHeldtAS M
CD11b—positive cell2 ==I} ASH=Z SIEUCH. etAd UL 22| acetone =2
1,25(0H):0s &2 50nM all-trans retinoic acidll R &&= HL-60 cell 23sS

S MBSO LFAZUS L 4 UCH

Jor

Q9| acetone =

o FIF

=
—/ —
=
-/

o
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4. HUS 2 acetone ==0| 1,25-dihydroxyvitamin Ds<t
all-trans retinoic acid2t & XclotE M HL-60 cell<
SIFZ0 0|XI=s Y&

HL-60 cellS UILI? 22| acetone === = XclotHLE LIS 22| acetone
Z& 1 1,25-dihydroxyvitamin Ds@t all-7frans retinoic acid2 E& HMclotl NZE 2
ABZ2E SEHOIRULEH. HL-60 cel & HL-60 cell= LIS 22| acetone 2822 HE
Helot AL
o =& CD140 CHEt monoclonal &ME Ar&Est flow cytometric =422 =HotU
Ct. CD14 &2 LPtHO=Z NIt monocyteZ ZSEIAS M LIEFHCHWright et
al., 1990). Fig. 163t 20l HL-60 cellS HLIS 9| acetone =&/ 1t 1,25(0H).Ds2t
g2 Xcelotf}=2 [ anti-CD14 monoclonal antibody@t OHS 2SEGHAH BHSOHALCEH.
1,25(0H).0:2 MIESE &= HMels <0 S anti-CD14 monoclonal antibody2t EHS
X CHUH S 9| acetone &=t 1,25(0H)2039| HE HMelgt 2L Z2 t8s B
Ct. O &&= U 29 acetone 201 1,25(0H)0:2 &&= HL-60 cellg
monocyte22| ZHSE Hoz MBS 20FI UCH BHHO HL-60 cel =
CHLES 22| acetone &It all-trans retinoic acid? H& XI5t
Ol 2ol MIEZ =32 &5
ROIUCH. HL-60 cellS LIS 22| acetone &2 all-trans retinoic acidet &
Melotds M Fig. 152 201 HL-60 cell2 &3t marker CD11b0OIl monoclonal
antibodyJt ZotH Z&EES 1HotH, 0 AgZdd=E USSR 22 acetone =& 0|

=5

= HL-60 cell2l granulocyte22 =32 =22 &

1,25(0H):0s &2 all-trans retinoic acidet E€= Xclot] monocytic E

At

ol

o

([ NBT assay

=
o 2EEJAXIL D14 HEESM Ees Rotkle

fol

—

L
Q'j

all-trans retinoic acid0ll =
d =10 UCH.

= 9 ZUs2 UUS L2 acetone 2&0l AMEZ3l A0 CH8E model
system@=2 g2l AEE L Uz I2to) dESMIEY E" HL-60 cel lOIA
1,25(0H):0:2F all-trans retinoic acid2 REEE 232 LFAAHES 20F10 U
Ct. HL-60 cellS HLIS 2| acetone 22 1,25(0H).0; E2

acidet H&= XcalotR2 [ monocytes &2 granulocytes& A ASHEOI 232 Z&XGH
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FIO

UL OIM9 2 AJRNA HL-60 cell =30l CHEH &JF 2 ASSUE UEHUHE
2 OHK 2o EE XelE 201 UL 0led HEEE butyrate®t all-trans
retinoic acid =& hexafluoro vitamin Ds(Brietman & He, 1990; Yoshida et al.,
1992), vitamin Ds2t interferon-y (Weinberg et al., 1986), vitamin Dzt tumor
necrosis factor-a (Wang et al., 1991), all-trans retinoic acid2 a
-tocopherol (Makishima et al., 1996), vitamin Dzt vitamin E succinate(Sokoloski
et al., 1997) 0| UCt.

LR 2o acetone 220l 1,25(0H).0; E2
HL-60 cell =23tE JtsctHl ote JIMES 2YGHA ZCH 1,25(0H)0:2 al l-frans
retinoic acid= gene transcription(R&EXI& ALl regulatoril CHSE & =2 =Z
(Haussler et al., 1998), &I=8t non-genomic S 1t(Norman et al., 1997)S LtEFLIA

ol W22 FHE=E MEY =EMZ A4SAZO ZUZAM NEEZIE IHsSoHAIGHD

all-trans retinoic acid2 S|S&E&

U[US B voltage-gatell calciumdt chloride channel2l S Z=(Zanello & Norman, 1997)
Jelld protein  kinase C2 241 mitogen-&43tE protein kinase(Pan et al.,
1997; Song et al., 1998)E IE&iotl) U= M23stN vts2 ZAGHCHLD 2 UL
All-trans retinoic acid= SHEYH 2Nt X=Z0 AFSEHD A (Warrell et al.,
1991) 0122 REMe= 282 X0 AFSZAS =2t OtLieH(Or fanos et al., 1987)
Vitamin Ds2t 2 X SEME A& XS0 AFEE D UCHKragbal le, 1992). Z 1t
HoZ U2 22 acetone &/t 1,25(0H).0; H& =2 LR 22| acetone &2
O all-trans retinoic acidll H&2 1,25(0H):Ds Lt =
gote A B0 X9 20 U S42 24D M 2 NZIEESS LEY A2
Aot ULCH. 0lHSH tsHs g
A&l HUS 212 acetone =22l =0 CHoHA &
Curcuminoids, tocopherols, carotenoids 12l CHE AlE4]
0| RAs®t vitamin D:2F 22 A= MOt HRUHAM ZLHSEH S
Z2tol &2 OIgE = UN St dgYst AR0AM g Z It

S o HFE= AlzS o

all-trans retinoic acid &

ro
OF
Ju
10
02
2
-
o
HC
ro
B0
o
H
i
S
Rl
[m]
N
H
N
m
Q
[w]

(Negri et al., 1991).

HA2HOZ U 29 acetone 2&2 1,25(0H)-0s2 all-trans retinoic acid®
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Fig. 13 Effects of the acetone fraction of bamboo leaf on HL-60 cell
differentiation and cellular proliferation

HL-60 leukemia cells were treated with various concentrations of the acetone
fraction of bamboo leaf (sample) alone or in combination with either 5 nM
1,25-(0H):Ds 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 4. Effects of the acetone fraction of bamboo leaf(BL) on HL-60 cell
differentiation

BL 1,25-(0H)2Ds (5nM) al|-trans RA(50 nM)

Conc.

“g/ml
(&/ml) Average S.D Average S.D Average S.D
0 2.14 0.1 18.30 0.56 19.31 0.49
50 1.69 0.14 21.59 0.42 34.10 1.26
100 1.15 0.11 29.65 1.52 41.88 1.26
200 3.2 0.15 57.74 5.98 61.63 0.61
400 3.06 0.09 93.14 0.49 92.09 1.04
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Fig. 14 Morphologic analysis of HL-60 cells treated with the acetone fraction of
bamboo leaf alone or in combination with 1,25—-(0H):Ds or all-trans retinoic
acid

HL-60 cells were treated for 72 h with vehicle alone (A), 200 x&/ml acetone
fraction of bamboo leaf (B), 5nM 1,25-(0H)2Ds (C), 200 #8/ml acetone fraction of
bamboo leaf plus 5 nM 1,25-(0H).0s (D), 50 nM all-#ans retinoic acid (E) or 200
ug/ml acetone fraction of bamboo leaf 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 acetone fraction of bamboo leaf-mediated HL-60 cell differentiation
as determined by cytofluorometric analysis using mAb for a
differentiation marker CD11b.

HL-60 cells were treated for 72 h with vehicle alone (A), 200 #&/ml acetone
fraction of bamboo leaf (B), 5 nM 1,25-(0H):D; (C), 200 #g/ml acetone fraction of
bamboo leafplus 5 nM 1,25-(0H):0; (D), 50 nM all-trans retinoic acid (E) or 200
ug/ml acetone fraction of bamboo leaf plus 50 nM all-trans 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).

_52_



N A g B

- ) 1 1888 ® i | 1868
Q
2
£
3
=
@
o
@
=
s
o

E F

m.1 1808 m.i 1808

FITC-anti-CD14

Fig. 16 Fluorocytometric analysis of HL.-60 cell differentiation using mAb for a
monocytic cell surface marker CD14

HL-60 cells were treated according to the same procedure in Fig. 14. The cells
were assessed by cytofluorometric analysis using FITC-conjugated anti-CD14 mAb
(unshaded area) or FITC-conjugated isotype control mAb (shaded area). Vehicle
alone (A), 200 #g/ml acetone fraction of bamboo leaf (B), 1,25-(0H).D; (C), 200
ug/ml acetone fraction of bamboo leaf plus 1,25-(0H):.0s (D), all-#ans retinoic
acid (E), 2004g/ml acetone fraction of bamboo leaf plus all-frans retinoic acid

(F).
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5. LIS 22 aceton =&0| LPSOl 2ol Xt=E RAW 264.7 A
EO NO MH0l OIXl= HE

HUS 22| aceton ==l0] LPSOI 2loff Kt== RAW 264.7 ANIZ2| NO &0l OIXl=
Sf= X AROIRICEH. Fig 1702 &0l HUS 212 aceton ==01 LPSOHl 2ol A=
= HES Y AEHI ZAAMHS 2 = JUJUCH. 60/nlE XMelst

80% ZAAULM 20mg/ml S HMelgt B oF 25% 2 AAIA LD 1048

o

ot
/mlE XMclgt 32 < 7T5%E 2 A AL
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Fig. 17 Effect of bamboo leaf acetone fraction to decrease NO production
in RAW 264.7 cell stimulated by LPS
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6. OHUS 2 aceton =210 LPSO <2l X=2= mousell
macrophageOil 2|8t IL-122] MAH) Ol Xl Y&

CHLESR 22| aceton =&!l0| LPSOl 2lol A= mousell macrophage0l 2I8t [L-122

A0 OIXl= S0l CHet S +alet 2t Fig. 18A0IA Lt 20l LPSE Olafet A
o 20l IL-122 4= #tEH RotRCH el HUS 22f aceton =& 2 LPSO
e IL-12 dd= 8¢ A&EH2Z Rod WA AMotRtt. H=0l IL-12 E8/2
HAH= mRN !

MAO| ZAEH LIEHSCH. 1L-12 p40dt p35 mRNA Z& 0l U HLE &

= LPSE2 XK=&l macrophageZ EAGHRUCEH. Fig. 188 G2 &
Ol HLHS 9] aceton &2 IL-12 p401t p35 mANA =FS RKALUN AMSHA2 O
Ol CHUS 212 aceton Z& 0 28 IL-12 MAH AKXt mANA =Z0IA LOiLID US
£ 2010 UCH 2HHU LIS 22| aceton =& 22 XelotAS M LPSOI 2loH At
=& macrophage? IL-6 mRNAM Y ==2 JetsS X EU=0 0I22H U %9
aceton &0l 28t [L-12 M AMSHhH= MESHO LA Mol (dampening) 2l &
I Ot 8 & == AUA/UCH st HUR 28 =TI EMot= o
2AD12F SOtUl macrophagell MZESE2 R Y & LHGHH SAEALDL Ol= trypan
blue exclusion testOll 2lof =CILIUII H20l CHLESE L2l aceton =201 2f8t

IL-12 A= Lm0l NESHSHS 2 OtdES & = JURULEH.
=

m

0

rl

HO
10
o8]
o
ol
o
>
HI
Jor
10
e
0

zl2 ZIHAI sterE 50l monocytes® macrophagesS
UM 1L-12 MES AMSCtD 210 SIRUCH. Corticosteroide 2
2 004" T cel IOIM IL-4 482 SE6H= macrophage? S22 STAIZE 20 FAUCH
(Dekruyff et al., 1998). L&t angiotensin &M 2t& A X GHHIQ

2 A2 peripheral blood mononuclear cel IERH [L-12 MAHAS AHE2S BEHFIU

captopril, lisinopril

CH(Constantinescu et al., 1998). Phosphodiesterase2 inhibitor@! thalidomide=
[L-10, transforming growth factor—-B (TGF-B ), PGE2} 22 |L-12 MAHol Ljeld A

HHA=E CHE JIHMO2 AFZOl monocytes22H [L-12 MAES AME0 2D UL
(Moller et al., 1997). SalbutamolES IZE&tst B.-adrenergic SISTSE2 AFEZ

monocytes =2 ZIt=l MZLW cAMP £=Z0 2ISt dendritic cel | 2E2H [L-12 24

0x
njo



AHStH Ol= Thil cell2 ZMES AMAIII= BHH Th2 celll =ZIE FEOHAL
(Panina—-Bordgnon et al., 1997).

IL-12 &2 2AMote USSR 2 aceton 222 42 UEUHE JHsS =0I6H|
?Iol Fig. 19A OIM2t 201 MADHAIS 2 H2E -68901 A +98, -18501M +982 =
PIZFEH  IL-12 pd0 promotor sequenceES Egole= ESE=El &S Juciferase
reporter HAME MEOGIULE. [L-12 p40 subunite =2 =
& 1L-122] componentZ LA UCHKang et al., 1996). Mouse RAW 264.7 monocytic
cellOl Olgd REXNSES TLAIIILD 22001 LPS &= =2 LPSet LS 22| aceton
FE 22 Xclgt = luciferase activityS =&otULH. F 19B GiIM2t 01 2J02]
construct= CHLESR: 22| aceton 2&22 Xcelotkl LUZS M= LPSOH 2o st Xt
=2 LIEFRURICH LIS 22| aceton EE22 HelotUE e 2UstE =22 UERY
Ct. =3l -185(p40/185) deleting sequence= LPS 2|= promotor activity2l 2+t
A HLESR 29 aceton =&9 AHMSU=E MG 2FELUCH. TetM OILISR 29
aceton ==l9| target site= 0] A Q0 UASS & = UULH. NF-kB site? H&
ol Chet Z&EHQl SHE =20tJF fIot NF-kB site?! p40 promotor2l -689%t +98
constructliel —1211 -131 AFOION Iinker scanning mutation p40/LSS S2IoHRALE.
LPS 2|&=4 promotor N2 AU 2ALUXICH p40/LSHM=E &S] 2EEA
Oldet 2= NF-kB site= p40 promotorl LPS-OHI RE0 SRE=S BEHF1
Ch. DALt LPS-Xt=E cel I0fl CHLES 22| aceton =&l &St p40/LSOl el
HNEMHE UEHHX SAA2H, 0I2FH [L-12 A0l et USSR 22| aceton ==2]
AMES= kB siteE Sol OHHEIHA Ol BEHSHA LIEFSICH.

p40-kB IS0l CHLER 22| aceton Z& 0l OHHE XM JIME & O XHMIGI &
JI®Iol LPS2 X=2&IX %22 ME, LPS2 X=8t MIIXE, LPS2H CHLESR 219 aceton &
2OZ Xelgt MRS s =Z=M0 Z=IMot= NF-kB binding activityS Z4otALH
Fig. 20 OIM2 &0l LPS At=el macrophagell s F==MZ consensus IG-kB siteES
fotd U= labeled oligonucleotideE AtEZst EMSAOIA 2&8t NF-kB Z &
activityE 204 =RUCt. 0l248t binding activity= S0I&Ql 2122 unlabeled&
oligonuceotideOll 2o A MS XIBt 2t Q1= oligonuceotide®t= ZA Xiol

2OH=A A =0 LPSOl 2ot A== o == NF-kB binding

SAI ZWotH =FEE

Hel
I

gol
[

e o

]

0z e
njo
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activitye SO0IHQl 20l &I UCH. Lt X2LZR LS cel IZRHY & =
ES=0AME SO01HQ 28 242 UEFLIA RUALCH. LPS2H HUS 242l aceton =&
&2 Xelgt macrophagel| £ 29 aceton 2E=SS EBY A&:HC=Z
NF-kB Z& activitys ZAARACH. = H22 USSR & aceton =2 =0 28t
[L-12 &2 NF-kBE OHH MOIEES 0l&e A7 Z= = 1.25-dihydroxy—
vitamin Ds@t retinoid 12l chloromethyl ketonOl NF-kB &2l downregulatingt
IL-12 p40 gene2l NF-kB sequence Z&S AMTLEM [IL-12 H4S HAHMEH=

(D'Ambrosio et al., 1998; Na et al., 1999; Kanget al., 1999) 2D S 2LXIotA

JHTJ|_
ron
JQ

ZE2H80=2 UQUSR 22 aceton 2&0| LPS-X+== macrophagetl Al [L-12 p40-k B
siteOll CHSH NF-kB OHJH Z &2l down regulatingES SoHAM IL-12 M S dHes 2
Z=10 UCH. MacrophageUl Al CHUFS 22| aceton =2 OO IL-12 M AH= &H

KN

S Z&olD Us HUR 29 aceton =29 & JIAl MESSHE g E & &
@]

_58_
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- — IL-12 pd0
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Fig. 18 Inhibition of [|L-12 expression in LPS-activated monocytic RAW264.7
cell-line by the acetone fraction of bamboo(Phy//ostachys nigra var.
henonis) |eaf(Extract)

(A) RAW264.7 cells were stimulated with LPS (5 #g/ml) for 48 hr in the absence
or presence of various concentrations of the acetone fraction of bamboo leaf,
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 #&/ml) for 6 hr in the absence or presence
of 200 /&/ml acetone fraction of bamboo leaf, and the I[L-12 mRNA were
investigated by RT-PCR. RT-PCR products for I[L-12 p40, [L-12 p35, IL-6 and
b-actin were analyzed in 1.5 % agarose gels.
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p40/689 -689 B +98
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p40/689 p40/185 p40/LS pGL3-b

IL-12 p40 promoter constructs

Fig. 19 Analysis of acetone fraction of bamboo(Phy//ostachys nigra var.
henonis) leaf(Extract)-mediated transcriptional repression of IL-12
p40 promoter constructs activated by |ipopolysaccharide

RAW264.7 cells were transiently transfected with mouse [L-12 p40 promoter
constructs and a linker-scanning mutant of the NF-kB site (schematic
representation, A),followed by stimulation with LPS (0.5 #&/ml) either in the
absence or presence of the acetone fraction of bamboo leaf (1, 5 and 10 «g/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. 20 Acetone fraction of bamboo(Phy//ostachys nigra var. henonis) |eaf
(Extract)-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 acetone fraction of bamboo leaf (1, 10 and 50 #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 NF-kB 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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SUHOIA AHMGHE CHUHS 22| acetone & 201 ME =23 & HIXZEHW 0IX=
OIXl= Z&e2 HL-60 cell culture

2 U 22 acetone =& 50~20018/ M2

| IS 2X LUA2MH, 20048/ MOl &2l sS0HM 3
UCH. Flow cytometric =& Soi LR 22
,25—dihydroxyvitamin Ds2t & XclotH S XMotA monocyte2 =3t
£ N3ot¥D USSR 22| acetone E&S all-frans RA2Y EE XclotH & Mot
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