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1.%=

LV TF vl X BRI AR R 2 NI B ONTHE S X T H ORRER T, B,

fER, MR OAERRS S & L TERFUTRSHFELTWD [1-4], FEEwHRD L
JFUHELEAINTEY, V=ROT7 VYR, F~va, Ay, mE%EnS0HH
BRGIRH D [5-8]. L7 Fid, — RIS ORFERMHELZ N L, & DHHEOMK
(ZRE U CRESEAE M e OVt . HETRAREE, Shfb, SIS OfE « OER 2 5] & 2
T [1-4], T, L7 F U OROBEFERICR RGN E B S, BESENIIED Y
—/b, EEARER ORI L L TEABINTWAL, SHITIERTZ vy 7T U AN —
AT 2 (DDS) DBIFES%, AFE~DIEA B IIFFSNTND 9], LMLARRH L7 F o
IIREERIIC AR T, EOICHIZIZE 72 2 R R OERBRMLETH 5,

FE T D Z S 1989 FELIRE, -~ 2 O —Fl CHEEEZ B O 7 X (Cucumaria
echinata) (Fig .1) O KREFHENRD LN TE D, T 6 OEENLES| k% ~D
BERERRESINTND, £o, ZFITHEEL R THEIOEMICITE ST, L
THEEHZ 3 2 R E OFHAMGE L 22 L STy, AFARRIZE L TILRERER 4
em™C, KR 5~50 m OWFEIZAERT 2 Z L LS OFEMIZ A TH v | £7o/IE T,

ZTOREFRETZHEVHER SN TELT, REZCOZELZZITH N L BEHAD,

Fig. 1. A picture of Cucumaria echinata



1994 42, BILET iR (RIGKFE LRGSR #ETE) Sickv, 73Inn
H T 7 h— A KN N-acetylgalactosamine (GalNAc) (ZE k2 ~rd, T EDORR D 4
DD L7 F L CEL-1 ~ IV OFBRER DA 4172 [10],  CEL-1 (22Tl 16kDa @
VT a=my NRFRELA~—%RT D CRLIF o Thd, CRBIL Y F U L3
TEOREC Ca® ZERT 28 L 7 F 2 TH Y | ZOMIZ Ca* FEERFLD SHIL 7 F
YROH VI F ARSI ND, £ 205 CEL-L ~ 1V Z 7R MEREEELRERIZ 35
&, CEL-I & CEL-IV AU H KNt s OImERIZH LTl ) 7 BB 2 7~ L= DI
xt L, CEL-II [Z2W T, MEREEERIS A RO 2 L3R oiz, — T,
CEL-III IZBA L TiE, U HF KO MIERIZH L TRMIEEEZ R L, N RORT <R
MERIZ% LT CEL-IT DR FESME IS TREERIEH 2R LIz Ly 5 | B 2 ICRFEH 72
EMEZ R LT, ZHETCEL ¥ U —XICEATHHZEICRBWT, 7 2/ RIS ORIE
OGS AT M TN TS [11,12], 72U 28 v bR OE BIRKOIERN
T [13], HEEVEABE O bRV ENLTWD, T oftt, CELI UM
CEL-II (2B LT, AEWIEMEICEET 28 tEA T Y < OoHENH S, CEL-IT I
SIMIE P2 7R3 2 & 2Rl L7, & OFEME L, MIBaiE Lo B2/ L -CRlfaic
AT LHILITIAED | ENTENLREETHZ LT, MaEFH TR B L,
RICEMZEE T Z M STV [14,15], AT, MfaEEIc LT
X, pH K ONRFEERIFIEZ R T FRHE STV AH[16], — 5T, CEL-I 1% CEL-II {2
HFONDEMIEEZ RS ROVFENS T INENENDO LI FUra AT 0E#RE LT,
APRAIRERED L B X Hivd,

AFFExt4e T 5 CEL-1 1L, AEEOY 7Ta2=y R~ O ANLT 4 RiER
IZL Y H A ~—fEEZ IR L T D, E72, GalNAc IZxF L CIEFITHOIESMHEZ R
L. TOMEIIT T 7 b —AFEGREOK) 1,000 5124 %, GalNAc f5AI1CiX, £
OT7 ' T I FHEE CEL-I ORI N A A > (carbohydrate recognition domain,

CRD) & D7 7 T VT — )L Al NKEREE BB ET 5,



¢

Fig. 2. A simplified diagram of CEL- 1

CEL-I |38« DOMINEI k) U CEMTEME 2 7- 3, mEICHE Sz b olZid, Ak L7z
MEREEETEMENS H VW . CEL-1 1T 7Y ¥, b b (A-,B-,0-B)OFRIMERIZ 1358\ EEEVEH
R g, =U MU U=IIx UTIEES Y, F 72 M EREEEE L GalNAcO TN
FUBAEFEIND [10], MIREEICEAT2MELH Y | ZOHEMEOBEITMIFEIC L -
TRERRLFX 70— AFEOHEMETH - 7o, MIafERFEME L LT, A X &k >k MDCK
Mk, b b rESEEOK HeLa fifa, 7 v FAMEHSE XC ML, 77U I RUHFL
sl LR 2R Vero MIIIZIZSR ) w2 RT3, F v A4 =— AN L2 X —FJIHEHk
CHO #iffd, ~v A~ v 77—k RAW264.7 Milld, ~ o ZRHMEH W >k
L929 MIfiZIZFMEN M, F7o, FIEORE Tl ~DRE & EICRIK T 2 F,
ARk L7z CEL-1 (FITCZ ~UEK) ZHWEFERIZE VDV RBEIh T, ZoEkE
1L GalNACOIRIMMZ L VW LEXND [17], YV =2 ¥ F > b CEL-I (fCEL-I) & /=52
BbATHOIL TV 525, rCEL-D ORI mtEs . AMFFE TRV S native T & FLilg L
THOFEIRE SN TN D, rCEL-1 DR L L Tnative 1L 0 & Ca®" & OFEARED
K<L ML T DA AREIC B L, Z S IIRBE MRS OFEIC BN > T D &5
ZHNTND [13], 2K TOWHIER R Z 2T 72723, CEL-1 25~ AEMENE D F Bk
RZITOT N ORI A T 5 2 EARBENTEY | AFRICBWTEH, DR
FAZOWTIIMHADHRFETH D LWV D,

—F, BHHEOL I F I~ ra Ty —UEFIE L, YA Mg U RO bER
(nitric oxide, NO) DEAE « M AZFHFET L2FENMONTWHM, U "B LT+

A M= R RT ZENH LN TWD, KIFSECld, CEL-1 OEWIEMEDF 72 5
7



WRAHME L, v~/ v 77— UMl a V. tumor necrosis factor-o (TNF-a),

granulocyte colony-stimulating factor (G-CSF) ®¥ 4 h#1 > &KO NO PEAZELME
IZoWT, £/, ~ U7 AMIEMREZ VLT~ A R Y= ERICOW TR LT,

YA MIA v Lid. BEREEOMBBMERISENE CHY | FEREX Y FT—2IC
BWTHEREEIZH > TWD, R TIL, RIEMEY A NI A TNF-o & i&EIE
- G-CSF ZMitiktge L LTV AN, Fix OWEIZE T 2V A N B A U hHasEimtE
ZRETT DB, TNF-o 25 e LTEZ<mY EFbnTky, L7 F Uitk
TH TNF-a 25587 5 6 O HE STV 5, il 2 1E, CEL-L & [FERIZ, GalNAc
WAt ERT A 7 U EHEL 7 F 2 PHA-L X, RAW264.7 fiflZ X U & 45
RIEROBKMIE, WRNHRERE~ 7 AN~ v 7 7 —IHE L. TNF-a i
HZ2FET 5 [18], ict . A-Btoxin (CHFESN D e ~F AL F DY v
[19]. ¥MiE¥ KU FH3k 1L~ F > KML (Korean mistletoe lectin) %5 & Rk DIEME 2 A4
% [20], ZAUZH LT G-CSF OGH . UWFFE=IZIB W THFIER A T D 5z ikis
ERBETZ2T7AXUBA) I~—0—#HOEBROFT T, B—X7 v Ak
(Bio-PlexTM) % HW 7 /L gAY =~ —RfIlJ§IC & W RAW264.7/lIfn L 0 358 <
DA NIA DAY ) == T HATRS TR IEFHFE SN D FE YA M A
> & LT TNF-a &3 G-CSF 23 S 47z [21], G-CSF (LR FRIZRAFIE IR, &
T2 E BRI AEIEEIC BT 2 M RIE S O DS RRE OWE SR AR TE O E
FEM L L COREITIFIEM, 2201F, CELIIZE W ZNOVA b AA UNFHESR
2%, B OMBNIZI T DL - BB 5 2 & X0 CELIDZTL b D
TR O AN 72 D EWIFE S LD, TNF-a 13, E ORIERARH AN EofiE
EREE LTHIL, HOHEORHKIC HEINLAAZuTaT T —RBIZXLY | #
Jagk K A A BT YW (ectodomain shedding) 25 1F. T LN EH S D, T D

B SN D 3 EiK%E TNF-a & MRS [22], £ 72, & ORiBEA % membrane TNF & L,
NI T U TIZHRT LK T & L TComERHH 5 [23], LArL. TNF-a O HF%
IR NS FEEIN TS, —F, G-CSF I TFRFEDORRMIZIGE L TN C4E
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BRREN X YA b= R K o TN S 2 — 7 & BB iR %
R &I 5,

NO X, v7 77—V RUOMRIEMIL, MmENEHRE LY Riishs 7Y —
AT Y AR T AR M SR AR EROBER SICEET 5 AT
4 T—H—Th D, MIENIZIBT NO synthase (NOS) & T DIEETH 2 L-T /L ¥ =
v & OREF GG OEY & U CHIIaZMI i &4 b, NOS (F. cNOS (constitutive
NOS) & iNOS (inducible NOS) (2, K& < ¥ I D, cNOS ITHFIZAEMRHF THRELL .
TR PR DHERFIZ B < NO PEAIZEEE-T 5, 4Tt L, iNOS IZHfLs A o HIlIIC X
DZORBANFEIND, FEEELEROMANIZ X > T, neuronal NOS (nNOS).,
endothelial NOS (eNOS). macrophage NOS (mNOS) LRI SN DLEENH D [24-27],
LI F DR THAEMTEEE LT, NOEAFEEEORSERIL., MlamgEtEo 1 b
A VHEIGME L I L TR WS, FOHR T, NO EAFEL 7 T 2iE, 1 b
A VFEELV 7T THHSH PHA-L [28] X° KML [29]123 1 & 4, fliZid & F % G H
$ L7 F > Concanavalin A (Con A) [28]. <0 E/NF T H¥KL 27 F 2D Emperor
banana lectin 23 & S 4L TV 5 [30],
~A MYz EEIT, U RO E LR OHEIE DR 2 KT TIEME AR L, flix
DL FAZONTHDI DX ) RAERKCEGITE IS Z LMo NTND, £z,
ZDOERIZOWTIETMAE X OB A L TE D B, 5 L < IXWHE ISR R 2R
T LENMBENTEY, PHA [31]. Con A [32)ICRE L CIXTHIlE R TH D2, T
AU H¥~ARTHFKL 7 F pokeweed mitogen(PWM) [33 ] i fl I fl (2 3% 1 & =
To A MY ARMEIZ, EO XD RN T v X TEHERIN L NIEEES AYT
oD N, GEROIRIEIERICET 2 BRI EN R EDISHEN TS, Lo T
TEHA D =X L OBHITIAERTH Y AEEZ R TR ORRIT Z 05 OREREIC
TWHEHRL LD EEZ D,



0.3/ ¥ L Fik

()7 FHE (CEL-1)

CEL-1 13, RIGRZLAMICHEER Bl BT ZdR L v Fh S b oz v,
AR L U TR, MM EM) 27 X (C. echinata)> 13 T- KEEVEE 73 % 71 7 L7
n~ k27 7 4 — (Lactosyl-Cellulofine, GaINAc-Cellulofine, Sephadex G-75)IZff L%
Bt PRMLEREERIEMESE D L7 F o iEME 2 IR & U CCEL-IZ AR L, SDSERVKENIC
LV ME ZfERR LTV D [10],

FEHL L 7= CEL-I 1% 100 uL /tube (Z237E L7214, RBRIZHW S £ T -80C TIRFE LT,

80°C MO U7=BRIE, TEMEICREN N & 2R L T ERICH W,

&
&

(2) MflakE#E - PRI

i, ~URw 707y — UM RAW264.7 fllfa DB

v/ nu7 = UKRMIRICIEY U A7 v T 7 — U RAW264.7 fifdZ e,
RAW264.7 #if@l% American Type Culture Collection (ATCC) & Y AT L 7=, RAW264.7
FAE O EEHIE . Dullubeco modified eagles medium (D-MEM) (GIBCO) (ZHiAEWE
(Benzyl Penicillin Potassium, Streptomycin Sulfate) (Nakarai tesque) Z 100 ug/mL & 72 %
XolzusmuL, 56°C, 30 srfIEVOLERIZ CIEEM L L7224 lR iy (fetal bovine serum,
FBS) (Biosource) & 10% (v/v) W L7=d D& HW T,

M OREEIT, £ 7 LF 2 —7 POMREER (10% DMSO & e T, -80°C

IRFEESN TV DRI Z@AE L. 1SmL Fo2—7 2B L, ZhicEm%Enz, 4CT
10



2,000 rppm, 10 7O E1T o7, O EIEZ T, A2 O S mL IZERE S
. 5538 7 7 A2 (Falcon) 2B L, 37C. 5% CO, 1 »F =~X—% — (MCO-20AIC,
SANYO) TH:EL7-, —BiAE L. MER EDRANRRNT & £70, Mlankis
7 I AADEBEICHNELTNWD Z L AR LT, A - kIR Z21T o 72,
RAW264.7 M ORISR 1L, 7 T A aNOEE 2 5 X | 0.2% trypsin/0.025% EDTA %
W (N T UBRIR) ZIRINML, A % o _X— 2 —NTHIRDME % 125303 5 £ T
E% (K30 57). 77 AaNOBEEEZIRY RE, B CO A »F 2X—H%—"7T 30 43
EEEE LT, 77 AR S OMBOFEEE R L%, Bz Nz TRz 5y
B, FOCO, f > FaX—F—TCHEZIToT,

AR DLRAFIE, BORSERAFIEE W e, B5B 7 7 2 anhbfiilaz #n L, 15mL F 2 —
7" (Falcon) |28 L7-t%. 4°CT 2,000 rpm, 10 /rfm.0a21To7-, LiGEEREL,
#iE % 10% DMSO (infinity pure grade, Wako) % & ToEs i CREWE L7-% . ¥ 7 L F 2 —

7 (Falcon) 128 L. -80°C CHEHMEIRELIT- 1=,

i~ A Pl oo B R

ddY;2~ v 2 (6ilfifs, 25~30g) & 0 Pl 2 U, Mz s L7k, SSi~”
45— (100M) % HWCHIFVRIER & L. RPMI164055H! (3% fetal bovine serum
(FBS), penicillin G (100 IU/mL), and streptomycin (100 ug/mL)% & #e) H1{Z5x10°
cellsymL & 72 %5 X 9 FHH U7z, Mg KBHIFEIZ DWW TIEX — R~ 2 LD EREL 72,
X— R~ U ZOEREFIZIEIBMIE & . REATHIIAMFIET 2 Z ENMBN TV D,
BHUAI OBEEHIEIC B U CiE, AR U 72 AR H 70> & Ml B ViR~ O F B & Rk O 5
PETCEM L7, THIIICOWTIZ, ddYHR ~ 7 2 L0 L 7= I & R0 5
BT RERE RV, ARy o — 7 A &ML CTHIlaZ 57,

FA =T aE, Y PRI A a T — LA L, EPBSIC LY
FA vy —)vE 3RS, RBICRPMIE TRt/ LYERR L7z, S8k L=k 7 A
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WAL 2 4mL JEA L, 37°C T45 A v F 2 _— N L7 EI L,
TR A2 15T T DFIEIX TrizioD > DEBRICTEHA SN TWAR, I T L%

I L A7 MR T O THIIE X 90~95% % (56D 5 [34],

3) MRAETERRIE -MTT 7 vt A, WST-87 vt A

MTT7 » AT DOV TIZRAW264. 7l (E5 /i) D EAAREIEIZHZ, 96-well
plate (Falcon) (2 RAW264.7 #lifal 2 i & MIARECEEFE L, PrERF s R 0%, ITEiRE
DY TOTHERFFRIE L7z, B3 BiERE% ., PBS T2 RVt Lz,
T, AR L7 5 mg/mL MTT (Sigma Chemical) % 100 uL/well #RINL 72, 20 43k
& L7, MTT O Ao =2 FRZE L, 150 uL/well ® DMSO Z ¥4 % 2 & CTHER
PERN~ Y R a iR LTz, L. BIRIRICIRA DN W2 sl Lok, ot
Y (Multiskan spectrumn, Thermo electron) CTWeSEEE (Abs= 535 nm) ZH|E L., =
Fr— L XV MRAEFREER L, 5722412 3- (4,5-dimethl-thiazol-2-yl)
-25-diphenyl terazolium bromide (MTT) (%, I b= > R U T7HLETCEEROEE TH Y |
AKIAAN CRERMIL 25210 D Z L TREERT D,

~A Y= REHEREIZ DWW TR, FEMROAFRIZOWTRET 57290, WST-8
7 v A M L. DojindottHl3 » kCell Counting Kit-8% i F U7z, JHl#AmAH %
FTEREEIES 2R D% FTEIRE O > 7V CHIER B L=, iV CT b7V U 7 A
HEWST-8% isINt4 2 B A > % = _X— | L, 450 (-650)nm|Z TSGR & I 7E L 744
Y ha—VOEFRL TR L0 AR E2F H Lz, WST-8ide
WK BEERIC LV KBEMEDO R~ 2 AT D720, 2 OWSEE450nm) DR E
[N 0R~ e ] < AN

12



(4) YA b B A > TNF-a X O G-CSF DE &

- % N7 4 FEnzyme Linked Immunosorbent Assay (ELISA) £

# v KA »F ELISA X, 2 OPUAEZHWTHIR (A " A y) OB sro
N—T7 %R 5, PURPUAK S Z AR L LI-EAEREETH 5, EBRFIEIZLLT
DY Th D,
A &/ 7 L— k (NUNC-ImmunoTM Plate MaxiSorp'™ Surface plate) (2 —KHLIA 7 BRA
Y &1 7=l 0 100 ul RN L7z, SRR T 24 B E% ., iR < 5 mk
L, 7ayxo RNy 77— %1 U /LHi=0 200 ul I LT-, IR T4
FRES, TR TSRS L, 7a vy X 7Ny 77y —TCHN LR G2 1 U =
BT 0 100 uL L, ==30 T 2 AT E Lo, BEFIR T 5 B L, IREuRAr
WRIRZ WML, T2 FpHFFE Lz, i TS EEL, a2 7 — Ml
W % 1 7 =L b 100 uL BN L 72, IR T 30 3 [EIEHE L, Yeigii © 5 [T
HEEIEY 21 7L H12Y 100 ul T LEE T 30 4 MHE Lz, KOG E# 7
Z 100 uL T2un L, %, WOEOLEEET (Multiskan spectrumn, Thermo electron) &
I EEE (Abs=450 nm) ZJIE L7, 223, BERIORRED U = B> h TNF-a
(TNF-a) XY U =2 ¥ b G-CSF (rG-CSF) (R&D Systems)Z AV, MEHR % 1ERL
L7z,
1) — &Pk : PBS THIN
4 mg/mL Anti-Mouse TNF-a Monoclonal Antibody (MM350C, ENDGEN)
2 mg/mL Monoclonal Anti-Mouse G-CSF Antibody (MAB414, R&D Systems)
2) YRR : 0.025% Tween 20 in PBS
3) 71w X /Ny 77— : BSA in PBS (TNF-o F 4%. G-CSFH 1%)
4) “RPUER T a X IRy T —THER
1 mg/mL Anti-Mouse TNF-a. Polyclonal Antibody (R&D Systems)

50 ng/ml Biotinylated Anti-Mouse G-CSF Antibody (BAF414, R&D Systems)

13



5) arTal—h
TNF-o ELISA H : 1000 {5778 Anti-Rabbit I[g, HRP-Linked Whole Ab Donkey
(NA934, Amarsham bioscience)
G-CSF ELISA H : 2007 R Anti-mouse Ig, HRP-Linked Whole Ab Donkey
(R&D Systems)
6) FtaIE : TMB Peroxidase Substrate (KPL) : Peroxidase Solution B (KPL) = 1: 1
TREG

7) BOSEIRA] 1NV UERIETR (Wako)

(5) Mitogen-activated protein (MAP) kinasesz Dfi#HT - £ — X7 v & A (Bio-Plex'™)

Bio-Plex™ (I, #> FA v F ELISA i AL LEEABERY AT LA THD, %
HEHOPKREREE S E DT —a— RE—XE 78 —_"—2ADT 27 )V L —H —
HEHW, 12OV FVEIVZHEADOZ =7y FEFERICBEHERTE D,

96-well plate |~ RAW264.7 i 2 3 x10* cells/well (272 % & 5 ICH#fE L 7=, 37°C. 5%
CO, A ' F 2 _X—X —NT 24 FFfIEGFE L7ctk, HIJERSIC TIEREDOY 7L
I LT E RS2 L7, 5528 BIE 2R E LM A L7z cell wash buffer (& THeid %,
< cell lysis buffer” % 75 uL/well IR L7=, 7L — k¥ =—H—T 300 rpm, 4°C
TR045 FEHR L7z, #e\ T 2000 rpm, 4°C CT20%y MmO L, [FUR L7z By Z2Ek e L
2o #EHI Bio Rad ALIZEAT L R ONIZRERE ST T 7 AR LTz, K7 it
Gt L7= 3 FEOMAP kinase s&I%. Extracellular regulated kinase (ERK). p38. c-Jun
N-terminal kinase (JNK) T& % [35],

1) cell lysis buffer : lysis buffer 10 mL, factor 140 uL, factor 2 20 uL

(Cell lysis kit, Bio-Rad)

14



(6) L7 F > DFITC T ~JUARERL

Fluorescein isothiocyanate (FITC) 17 X / RIS T 2HAEETHY , EAEOHR
T SMARERIC VB D, HEVERIR TR 2 R T, 490 nm D& Thbi
L. 525nm OH#HERT,

0.5 M EREEKFET U U AFEHR (pH 83) ICIEfE L7 L7 F ATk L, 01 M &72 5 &
IRFRMPELIIML, —MBt, 4CTHE LT, £ZICLZF D105 mol &5
& 91T FITC (Dojindo) Z AN L. HESE Lo, 4°C T 4 BHERIFEHE L=, T D%, Ik 0.5
M KEEKSET B U D LAERHR (pH 8.3) TET 21T 72 > 7%, S BIZIKE PBS Tl &
177272 1572 FITC UL L 7 F 2 (F-L 7 F N IZOWTCIL UVIE CTEAEC®
AT o7, Fo. RMEBREEETEM, & LI A A 2RO NO FEARSEIEME
AT HHDIZHONWTIX, FITC 7 LRTDO Y > 7 v & [F L~V OFEMEZ R FF T 5
e aER LT,

(7) V7 F o Oz st DA ERE

2x10° cells /well in 48-well plate THEFE L, 37°C. 5% CO2 A > F 2X— X —NT—Hf
Beag L7zt L CATERED F-V 7 F U 2l LT, 2 R kiE L7k, Big%
BrZ L. MlaZ PBS T2 B L7z, RV TRy 77— % 500 uL ¥ L
IR LT, MR REIR OO ORI 2 BOBEEERE (F-2500, Hitachi) THIEL. F-L
JFUHBOHENEEID, F-L 7 F U OMAEREERIE L,

1) ¥&fif/N> 77— : 20 mM Tris-HCI pH 8.3 + 0.1% SDS
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(8) RAW264.7 i > & ORNA Hlity - AGPC &4

RAW264.7 )& D4 RNA 1%, b VU v — L3 3K (Invitrogen) % H V7= AGPC Z¥kIZ
L ORI L7, 12-well plate (Falcon) (2 RAW264.7 #ilflid% 1x10° cells/well (2725 X
NI L, 24 REIEE R O%, FTEMRE O CEL-1 CHIERFFEHRML L7, 5538 Fik%s
PrEL. FU Y —A58EZ ImL RN L7z, < By F 0 7 Z# 0k L, 1.5mL
Fa—TIB LTz, 5 oM=EETHE L%, Z7ardk/b A% 200 ul IINL7Z, fi
WCHRIE L, 2~3 /R E. 13,500 rpm T 15 ZpfE L Lz, KHAEHFHLWF 22—
T LT, 500 LA Y 7 asX ) —vEIIML, AT v 7 AL, 10 5
& L7, 13,500 rpm T 15 70z L, 572X > FEZ2RNA & L7z, XL v ME
ImL D 75% =% /—)LCTU AL, 7,500 rpm T 15 5pfE L L7k, =% ) —L%&
PrREL T DLy M B S 72, DEPC ALK TR L 7o 4 RNA 1E, %ok
FE (Abs= 260 nm) KV & RO T8, HRIKZESE THERIERS L. 45 £ T -80C
TIRIEL T,

(9) TNF-a., G-CSF K& TN INOS D#EE: L~ (mRNA) (281 2 I OHIE - RT-PCR 7%

AGPC ZE{EIZ X 0 i L7-4 RNA (1 mg) /X, PrimeScript 1st strand cDNA Synthesis
Kit (Takara) @ oligo dT 77 A ~—% W CTHHER G ST L, st strand cDNA %15
7o 1) Zdi® L, PCRICH:L 7=, PCR %, *—~ /¥ A 27 T — (Eppendorl) & >,
i) OEVAIT70 >, 774 ~—Fii) IR L7 b D& H\W o, PCR TH LI EY
1% 0.1 mg/mL ethidium bromide % & T2 2% 7 H 10— Z 7 /L& H\, EXRIKENIHE L 7=,

KENLIL, 74 F® v 7F v — (ATTO) & WAV REfER LT,
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1) 1Ist strand cDNA 0.5 uL . GoTaq Green Master Mix (Promega) 12.5 uL.
ImM 74V —RTF T4 ~v—L U NR=XT T <v— ZNEN0.5 L,
RNase 7 U —JK11 uL
1) 1 cycle of 70 sec at 95°C, [30 cycles (TNF-a) or 25 cycles (G-CSF and f-actin),
20 cycles  (INOS)] of 55 sec at 93°C, 45 sec at 61°C, 40 sec at 72°C, and 1 cycle of
100 sec at 72°C
iii) 77 A ~—Hdd
* mouse-TNF-a (286 bp)
forward: 5’-GCA GGT CTA CTT TGG AGT CAT TGC-3’
reverse: 5’-CAT TCG AGG CTC CAG TGA ATT CCA G-3’
Chan & DA [18] THW LN -FFIAZERA Lz,
* mouse-G-CSF (337 bp)
forward: 5’-CTC AAC TTT CTG CCC AGA GG-3’
reverse: 5’~AGC TGG CTT AGG CAC TGT GT-3°
nucleotide sequence (accession number, NM_009971)% JtiZ/ERk L 7=,
* mouse-iNOS (231 bp)
forward: 5’-CAA CCA GTA TTA TGG CTC CT-3’
reverse: 5°-GTG ACA GCC CGG TCT TTC CA-3°
Imanishi & O [36] THW O ZES ZEH LT,
* mouse-f—actin (840 bp)
forward: 5’-GGA GAA GAT CTG GCA CCA CAC C-3°
reverse: 5’-CCT GCT TGC TGA TCC ACA TCT GCT GG-3°

Chan 5 D& [18] THW SN ZES 2 £ LT,
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(10) NO FEA &IE - Griess 15 (HAHEATE)

B B O NOy 2, ML 0 EEA S 72 NO & LT, Griess {EZ W TRHE &
L NOETZ V=T VAN TH L7 EET T MR D1 LG H LT NOy ENOy
ELTHEMESND, FEERMEINTMWHFDON, NOy MKED & D TR A4 R
ZE2b, NOFEAIINOy OFRL L THIETE 5,

Fig% BiE & Griess id3R) & 1:2 (1528 175 : Griess iA3E) TIRA L. 20 /3. OB
FE 5t (Multiskan spectrumn, Thermo electron) (Z & ¥ W% FE (Abs = 550 nm) % H|7E L7z,
72 FBEHN D E D NaNO, (Dojindo) & FAV N, RRE#ME A 1ERk L 72

1) Griess i3 : 3 mM sulfanilic acid (Wako), 30uM N-1-naphtyl-ethlenediamine

dihydrochloride (Wako), 25% glacial acetic acid)

(11) iINOS BHLDOfMT - v = A X 7wy bk

VAT ay MEX BRIKEITOBEL-EREEZ AL T LIS L, filkE
AWTEMEAEZRENICRET 2EREREETH 5,
CEL-I 34 O Aok # L7= PBS T 3 [y L. it Ny 7 7 —" % 100 uL & ¥
ML7z, 7= =—b—ZHNT4C T30 oM =A7 Lictk, B L7z
IR % 10,000 rpm T 10 43z O L7z, o7z B3 238 E L, QuantiPro™ BCA
Assay Kit (Sigma) H\ 72 BCAVEIC LV EAEEREA{TV 20 mg/mL (ZFHH L 72, 508
% SDS At GRfiAfifR & %50 EzApply (ATTO) %1z, 60 °CT 30 4y [ EVLEE)
L7z, 10 % 727 VT 2 RZMIZT SDS-RY 727 U7 2 R ILVERIKE
(SDS-PAGE) Zflt L7z, sy &~ —F —IZiX. SDS-PAGE /] SeeBlue® Plus2
Pre-stained standard (Invitrogen) % V7=, SDS-PAGEf% ® /L % PVDF & (BIO-RAD .
Immuno-Blot™ PVDF Membrane) (2§55 L7-, #x54&#E L. Mini Trans-Blot Cell > A
7 I (BIO-RAD) i L, #55 ANy 7 7 —2 ¢ 1 BvkED (450 V) %, TBSTY T
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2 RIEE LT, T ey X s RNy 7 =Y T I RMRE T ey X7 LT
. 1,000 {54 R L7 —&kPLK  (anti-iNOS (Upstate Biotechnology) % ==l C 1 RFff S his
S, TBST TS/ OWEE% 3[BT 5 72, 2000 {547 L7= —&k$UA (Goat anti-rabbit
IgG-horseradish peroxidase conjugate (Upstate Biotechnology) % =i T 1 RIS St
721, TBST T 5 3 DY % 3 [FATVN, £ D% TBST T 2 /3O Wiz 2 [T - 7,
ECL plus # % >~ & (Amersham) DOFNCEEEZ 5 nMICSE, 74 M v 7 F v
— (ATTO) THHI L7

1) i 3> 7 7 —: 10 mM HEPES, 150 mM NaCl, ] mM EGTA, 1% CHAPS,

1% 7'vu7 7 —EHEFEH I 7 7 /L (Nakarai tesque)
2) HRB /Ny 77— 25 mM Tris-HCI, 0.5 mM DTT, 0.02% SDS (pH 8.4)
3) TBST : 0.1% Tween 20 in TBS

HT7 XNy Ty — 1 1% AF LI /L7 (Upstate Biotechnology) in TBST
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. %55

1w

CEL-1 D~ U A< 7 u 77— VR RAW264.7 (2% 3 5 M e

CEL-I ® RAW264.7 A6 2 RTAE IR L CRET 2 729 I iE s 23
7% CEL-1 Offifiel i 2 # s L7z,

CEL-I @ #F fli & Wk IZ, MlamMat 3 2 & THMBHANAD PHAL
(Phytohaemaggulutinin-L) (b7 T.3), KT GleNAc FrRAy/NERIER KL 7 F
WGA (Wheat germn aggulutinin) (Sigma) % F V>, Flfa 7 2 584 L 72[17].

ERLV 7 F oW T, EIMEEM (D-MEMIZHTAYE (Benzyl Penicillin Potassium,
Streptomycin Sulfate) Z 100 ug/mL & 7225 X 9 #I0) (2T, 0-100pg/mL & 72 % X 53
B, RAW264.7 ffa 3x10%cells/100uL/well (2N, 2485, 37°C. 5% COFAE
TIZTA > FaX— b L7zth, MTTEZ AV, A2 350 L7,

fti % Fig.3 12”7, CEL-1 X RAW264.7 M2 %t L THWEMERIIR S oo Te, F
72, PHA-L, WGAIZ DWW T, ZHE TOHREE Y RAW264. TR %3 2 Alfa F

DHER S 4L, CEL-1L U & ey a2 7R LT,
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Fig. 3. Cytotoxicities of CEL-I (e), PHA-L (0), and WGA (m) on RAW264.7 cells. Adherent
cells (3 x 10* cells/well in 96-well plates) were treated with various concentrations of each
lectin in serum-free DMEM at 37°C. After 24 h, the cell viabilities were measured by MTT
assay as described under "MATERIALS AND METHODS". Each point represents the

average of triplicate measurements.
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2

CEL- I D~ U A< 7 177 — UMK RAW264.7 IZ%$ 5 TNF-a, G-CSF i H

(1) %FE L7 F > ODRAW264. Tz x5 TNF-a, G-CSF Jg TG

CEL-1 ® RAW264.7 fBRIZ X9 5 %A N #A > TNF-a . G-CSF B HaREIE M & fst
L7z R¥T 473y ba—WIZIZPHA-L, £7-Xx 07 47 2> b a—/LiZiX WGA
Z Tz,

FiEZ, By 7 FACon T, BIMjEREHI T, 0-100pg/mL & 72 % & 9 FHE L |
RAW264.7 il 2x10%cells/100uL/well IZHINTE . 24FER], 37°C. 5% COL{F(E FiZ T
A Fa_x—=h L%k, b FA v F ELISA IBICK VP L0 A S h A v 2R
L. CEL-1 DY A + A v DOEAFEEMZ OV THRE LT,

fE % Fig. 4 \Z789, CEL-I I RAW264.7 HIFIZ/ER L., & DR EKRIFHIIC TNF-a,

G-CSF Ot Z#8 45 Z EVH LTz,
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Fig. 4. Production of TNF-a (a) and G-CSF (b) from RAW264.7 cells incubated with
various concentrations of CEL-I (e), PHA-L (o), and WGA (m). Adherent cells (2 x10*
cells/well in 96-well plates) were incubated with the indicated concentration of each lectin in
serum-free DMEM at 37°C. After 24 h, each cytokine level in the supernatant was measured
by sandwich ELISA method as described under "MATERIALS AND METHODS". Each

point represents the average of triplicate measurements.
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(2) CEL-I ® RAW264.7ifd~? TNF-o, G-CSF JiHiFEEmtics4 2

polymyxin B D522

Polymyxin B {3 lipopolysaccharide (LPS) DIEME A FHES D51 4 L ME~TF R TH D,
LPS |7 7 AFEVEREAMAREE 2 KT 2 = R X2 0 Th Y Hix ez g L <
RIECMESH 72 E DS SIS &L Z T FH TSN 5D, RAW264.7 fifldiz x4 %
NO R°H A+ A & OFFEEME S ZHREINTVD [37], —HFTilREIZ, RiiEh
T AEBRIEVEME OIEMEOFHE RPN, IRA LT LPS IZJRKE L TWe b oifEDNH 5
[38], Z Z TiE polymyxin B % IV T, CEL-I DIEMEICEBITH LPS D ¥ I x—
3 NZOWTHRFR LT,

FiEE . MM iEEHIZ T CEL-T 2 10ug/mL, LPS % S0ng/mL & 725 KX H A L=
O, £7-F 212 PMB ZHKIEE 2ug/mL THEMLZH D%, RAW264.7 #il i
2x10%cells/100uL/welliZFsNth | 2485/, 37°C. 5% COMFIE FIZTA v Fa—h L
e, v FA »FELISA{EZ W, A M A U2 ER LT

fiti F % Table. 1 |Z759, Polymyxin B 12 & - T, LPS OIEMEILMAE S #7223, CEL-1 O

TEMCE B L v o T2, Lo T, CELI DY A A ViFEAERIZOWT, LPS O

(3) CEL-I ®RAW264. 71~ TNF-0, G-CSF i a5 E G M %6 5 R B ps

GalNAcD %

ZHETRH SN CEL-T OJRMEREERIEVES MDCK MIFEIZ %42 50 /) 72 il 7
M GalNAc I L » CHHES NS [11,18], 1 Fh A v iEMHICB W T, CEL-I
DR FRIIPECTH 5 GalNAc DB ERFT LT,

J7¥51% CEL-1 %, BEMIERHIZ T, CEL-I & 10pg/mL & 722 Ko L=b o, F
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2% ZIZGalNAcZ IR EE 0.IMIC 2 D KoM L7=b O % RAW264.7 #il
2x10%cells/100uL/well IZHSMNT: . 2485, 37°C. 5% COMFIE FICTA v FaX—F L
e, v FA v F ELISAEZ W, A M IA v ZER LT,

Tt 5% polymyxin B O 5228 L [EARIZ Table. I (o9, HERAGHETH 5 GalNAc IS
LV EIEITIZ & 52 TNF-a, G-CSF OFEZ [HENRENRBD bivlz, Lz >T
CEL-1 ®¥ A M A EEIX, 2DV 7 FUmie BESHRERR) 2B LTnad Z &R

AN Ay A WiR
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Table. I . Effects of and Polymyxin B and GalNAc on CEL-I-Induced Cytokine Secretion

by RAW264.7 Cells.

Treatment TNF-a (%)* G-CSF (%)*®
CEL- 1 100 100
+ Polymyxin B (2 ug/mL) 99 100
+ GalNAc (0.1 M) 75 51
LPS 100 100
+ Polymyxin B (2 ug/mL) 3 3

“100 % level of TNF-a and G-CSF detected in the culture supernatant of CEL-I-treated
RAW264.7 cells were 18.7 and 29.1 ng/mL, respectively, or in those of LPS-treated

cells were 59.5 and 86.4 ng/mL, respectively.
®To confirm the inhibitory effect of polymyxin B, the effects of the inhibitor

on LPS-included cytokine secretion were examined at the same plates.
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(4) CEL-1 DRAW264. TR 59 A I A U HHEHEIENE (RRFRFZAL)

CEL-I 4%IC X 0 #538 &5 TNF-a, G-CSF ([Z2OW T, ZOMHBAHMH S D # A 2
VTR D T, BRI A N A v EERIE LT,

JiE1% CEL-I %, EIMyERHIC T, 10pg/mL & 7225 X 5 R L, RAW264.7 il
2x10%cells/100uL/well IZFRN#E, 37°C. 5% COTFEF I2TA »F 2—h L,

0, 0.5, 1, 1.5, 2, 3, 6, 9, 24 FFfH] DA RFICHTE FIEA RN L, ¥ KA v F ELISA
EICEL, A MM EERE LT,

it B % Fig.5 (279, TNF-a, G-CSF fittt B FRICR I S vz, £72. TNF-a
& G-CSF Mt SN 7R 20 A DTz, TNF-o 1% 2 REfHE2 5 Td 5 DITkS
L G-CSF I3 6 FEIChuti s e Siuiz, F72, 9 KL, TNF-o St s
BT EH Ul 7223, G-CSF 22\ Cidiflkfie L TR EDIINATE S bz,
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Fig. 5. Time courses of the production of TNF-a (a) and G-CSF (b) from CEL-I-treated
RAW264.7 cells. Adherent cells (2 x 10* cells/well in 96-well plates) were incubated with 10
ug/mL of CEL-I for the indicated periods of time, and then the supernatant was withdrawn
from each well and subjected to the measurement of cytokine levels by sandwich ELISA
method as described under "MATERIALS AND METHODS". Each point represents the

average of triplicate measurements.
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(5) FITC #2381 7 > ODRAW264.7 kI3 D k5 G mOHIE

M ~DE A B LG L~V OBRZ T~ 5 72, 1ER L72CEL-I, PHA-L, WGA @
FITC 7~U{k (F-CEL-1, F-PHA-L. F-WGA) #ZHW, ZiEi1dD RAW264.7 Fllfa
WX oA EAHE L,
TEFIER LTz L7 F U DFITCT ~UfE (F-CEL-1 . F-WGA | F-PHA-L ) % (i {%
BT, TNENInMERD XML b O, -2 NZR O RAHEH0.1M
LD EIWIMULIZBDIZONT, RAW264.7 fllld 2 x 10° cells/well (48-well plates)
(RN, 2FERE], 37°C. 5% COLfFE F I2TA »F =X— h L7z, FITCO®E LR
J % | 7E 3 5 F CFITC 7 ~ R DR & B & R~ 7z,
FERL Fig6 127, A EIX. F-CEL-I >F-WGA >F-PHA-L DIEIZZ < B &R
oo Flz., TNHORAITZTN TN ORFEAFETHE Sz, F-CEL-l ([ZBW T
GalNAc |2 L > T—H#BFE SN2 WBENGR O b7,
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Fig. 6. Binding of F-CEL-I, F-PHA-L, and F-WGA to RAW264.7 cells in the presence (D)
or absence (m) of the specific sugar for each lectin. Adherent cells (2 x 10° cells/well in
48-well plates) were incubated with 1 nM of each FITC-labeled lectin for 2 h at 37°C in
serum-free DMEM. After incubation, the cells were washed three times with PBS and then
the amount of cell-associated each F-lectin was measured as described under "
MATERIALS AND METHODS ". As a specific sugar, 0.1 M GalNAc for CEL-I and
PHA-L, and 0.1 M GIcNAc for WGA were used, respectively. Each column represents the

average of triplicate measurements.
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(6) CEL-I ® RAW264.7 #lifid~® TNF-a, G-CSF i #HEIEMEIC %35 brefeldin A

(BFA) O %8

U 7 F /N KRS KON retro grade transport (=L AR B/ NEIK A~ D 5 A1~ D i
% (TS ) IC L HIlRNZER S v D, & 2 T CEL-1 OJEMEICkd 5., BFA @
ML RE LTz, BFA UMtk 0 DIRIC ST 2 B A E L 2 HET 24, H
RN O/ MRS & LET 5 FTHHNE A VB EX —Th D [39-41],

JFiEIL, EMIERH (2 C CEL-I % 10pug/mL &2 KHFARL=b o, £/22 212
BFA % 0-0.5pg/mL & 725 X 5N L7Z 6 D% RAW264.7 #ilfid 2x10%cells/100uL /well
(RNt 2405 37°C. 5% COMFIE R IZCTA v FaX—hLizthk, > KAy TF
ELISA {EZ W, A MU A 2 ER LT

91T Fig.7 1273, BFA O EEKAFHIIT . CEL-1 DVEMEAFLE 4172, 0.5 ug/mL 12

BOWTTNTNOFHENTRICHE SN,
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Fig. 7. Effects of BFA on the secretion of TNF-a (a) and G-CSF (b) by CEL-I-treated
RAW264.7 cells. Adherent cells (2 x 10* cells/well in 96-well plates) were preincubated in
the presence of indicated concentrations of BFA in serum-free DMEM at 37°C for 10 min,
followed by the addition of CEL-I (final 10 ug/mL). After 6 h incubation at 37°C, TNF-a
and G-CSF in the culture supernatants were measured by sandwich ELISA method as
described under "MATERIALS AND METHODS". Each point represents the average of

triplicate measurements
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(7) CEL-1 #%2fF 5 TNF-a M ONZ G-CSF mRNA OfEMT . & T mRNA 8% 5

BFA D%

ZNENDYA N AA DT L~ HIEM LA MR T D T2 OARFER AT
o7, BT, MIA~DRADPIEE S D CELI O, KEE~DEE Z#FT 5
7o, BH L~V OIEWAGIZ RS 2 BFA OB ZET L7z,

T, CELI % 0-10pg/mL (2725 & 5 HMiER# TR L2 b0, KT CEL
10ug/mL, BFA 0.5M 2 ZNENDOKIRE L 725 L5 L7 6 D% RAW264.7 flific
1 x 10° cells/well (12-well plates) (Z¥RAN L. 685, 37°C. 5% CO, fFAE FIZTA > F =
NR— |k L7z, £O%, AGPC A{EIZ XD RNA ZfiH L, RT-PCR JEIC LV &4 A
N A > mRNA LU BT B IEMAL 2 € LT,

FERIT Fig8 12Rd, YA MU A > mRNA OFFMALA CEL-I OIS L TR S
Nz, £72. FDOIEMEILIT. 0.5 ug/mL @ BFA I L W HE SN o 72, $E- T,
MIfPN > CEL-1 TiE/e <. AfafEE LTRSS L7z CEL-1 ORIEANEMEDOFEFICEHE T
bHERBINT,
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Fig. 8. Effects of BFA on mRNA expression levels of TNF-a (a) and G-CSF (b) in
CEL-I-treated RAW264.7 cells. Adherent cells (1 x 10° cells/well in 12-well plates) were
preincubated in the absence (m) or presence (0) of 0.5 ug/mL BFA in serum-free DMEM at
37°C for 10 min, followed by the addition of CEL-I (final 1 or 10 ug/mL). After 6 h
incubation at 37°C, TNF-a and G-CSF mRNA levels were examined by RT-PCR as
described under "MATERIALS AND METHODS". (A) Representative results of agarose gel
electrophoresis from several experiments are shown. (B) Intensity of each band for TNF-a

(a) or for G-CSF (b) was determined with densitometry and mRNA levels normalized to

B-actin mRNA were expressed as relative to the control.
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(8) CEL-I ¥4I & » THHE S 1L HRAW264.7 FIAEN O MAP = —F A AT

MAP % —+ (mitogenic activated protein kinase) & 1XH A b A FHE & A7 2
WWREY 7NV RD—>2 L LTHBILS [35], CEL-1 OIEMEIZEIT D MAP %) —
BROEGZHFHRL7D, ©—XT v EAIEIZL > T3 D MAP ¥ 7 —1E % (ERK,
p38. INK) OiE AL 2 RERFAIITAFHT L 7=,

FiEIE, CEL-IM0 pg/mLE 705 X 9 MiljERH TR L7z D% RAW264. 7
3x10% cells/welliZ, 37°C, 5% CO, fF7E FIZTA ¥ 3% 2 X— FFH 23

0, 0.5,1,1.5,2,3,6,9,24 ¢l & 72 2 X 5 W0 L 7= t%  MRiE il & ©— X7 > B A 1T
it L. MAP % —EROEMHLZRIE LTz,

fEFE Fig9 (2789, CEL-1 s 90 43 % ¥°—2 & 9°% MAP kinase (ERK, p38, INK)

ROTEMAL B STz,
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Fig. 9. Kinetics of phosphrylation of ERK (a), p38 (b), and JNK (c¢) MAP kinases in
CEL-I-treated RAW264.7 cells. Adherent cells (3 x 10* cells/well in 96-well plates) were
incubated with 10 pg/mL of CEL-I in serum-free DMEM at 37°C. At the indicated periods of
time, the cells were harvested and lysed. Each cell lysate was subjected to Bio-Plex beads
assay for detection of phosphorylated MAP kinases as described under "MATERIALS AND

METHODS". Each point represents the average of triplicate measurements.
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(9) CEL-I ® RAW264.7 #lil~0 TNF-a, G-CSF i HHiFEiE Mo x4 2

MAP % —F[HEH| D%

Fig. 9 T MAP ¥ —EBROIEMEILDB RO IO T, Z1HD CELL D YA N A
VB EIE A~ DG OW T, 3 FEOMAP F 7 — B RICH RAY 7 LEA 2 v
THER LT,

JiElE, CELI % 10pg/mL (2725 X 5 EMFERFM TR L6 D, £72 CELI
10pug/mL (212 MAP % 7 —F¥ ERK, p38. JNK DZ i Z X7 2 BHEA] PD98059,
SB202190. SP600125 % L7=% ™ 30 mM % RAW264.7 Hifii 2x10%cells/100uL /well |2
Wk, 6fEf. 37°C. 5% COfFEF IZTA v FaX— KLz, ZTDO%, o A
v F ELISA v, A M IA v ZER LT,

FE 1T Fig.10 (239, ZHZHD MAP kinase [HEH| T, CEL-1 DY A + A vl

FHEIIEE I,
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Fig. 10. Effects of MAP kinase inhibitors on the secretion of TNF-a (a) and G-CSF (b) by
CEL-I-treated RAW264.7 cells. Adherent cells (2 x 10* cells/well in 96-well plates) were
preincubated in the presence (O) or absence (m) of 30 mM of ERK (PD98059), p38
(SB202190), or INK (SP600125) MAP kinase inhibitor in serum-free DMEM at 37°C for 1 h,
followed by the addition of CEL-I (final 10 ug/mL). After 6 h incubation at 37°C, TNF-a
and G-CSF in the culture supernatants were measured by sandwich ELISA method as
described under "MATERIALS AND METHODS". Each point represents the average of

triplicate measurements.
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(10) CEL-I ® RAW264.7 fifd~® TNF-o it tHiFEIETEIC x5 U a0 o @5

U a3, BUKMER @ WIRILKFELEY T, 0 F IO ZEiE 6 %2 b DESHIK
DEF I URENEE R hinT /A4 RO—FfThh | b~ FEaRF LT HEHEL
ORI E ENDHREAHETH D, IHFE, T OHELIEACBET 2 0F50R5 R0 2 5
HEENTEY [42-44], EFRETIE, Va2 802020 e 85108
DREFICLY, BT A7 DK TREBIEBOTHINRO ATREME 3 R S
[45,46], TEERICH A & LCHER SNTWD, E70, B, BERE, BUEEER O
IR T D Y a X OREIC OV TOMFFE L HEA TV D [47-49], 7=, U a3
AFAEERBE S U CEEARRE E R LW B0 RICK LT UM S0 O/ER 2R
THRENE SN2 5, ML~V TOMRFT A5, IS5 ORBIIEE LT~
r a7y —UREABINT 5 NO A DY A A LV R Y a XU IEE TR T
AT H 2 ENRH STV D, BIZIX. RAW264.7 Mz, 27T L FaE B fa ks
5> Cd> % LPS THIIMT 5 & NO R OMRIEMEY A A1 A D—FETH % interleukin 6
(IL-6) MPEEAERH EN D0, UV aXr ORI L Y 26 OR 7O &S T 5
ZEMHEIN TV D [50],

AREBRIZE T, CEL-I ® TNF-o X UNNO Og B EER T2 U a X OfE
Rz oW TR 5,

FiEIX, CEL-L 28 25pg/mL & 705 & 9 MEMmGEsH CHf L7zb o, 72U a~~uoNn
FZ120-100uM & 725 X O WM LTZ 6 DIZHOUV T, RAW264.7 #ifE 3x10%*cells/100uL
fwell IZHRINtL, 241¢f, 37C. 5% COFEF IZTA »Fax—FL | U RSy
F ELISA {£Z Vv, TNF-o Z#E& L7,

FERIT Fig. 11 (R d, U a2 CEL-I OFE T % TNF-a it &Iz, FF

(o
Rl
e

100uM (Z TPHFD R Z R LT

2B NO IEHOBGFHIET 2 FEBRT —Z oW TlE, 53 5 (12) 1257 (Fig. 26 ),
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Fig. 11. Effect of lycopene on the secretion of TNF-o from RAW264.7 cells treated with
CEL-1. Adherent RAW264.7 cells in 96-well plate (3 x 10* cells/well) were pre-incubated
with 1-100 uM of lycopene in DMEM supplemented with 10% FBS at 37°C for 1 h,
followed by the addition of CEL-I (final 100 ug/mL). After 24 h incubation, TNF-a levels in
the supernatants of the treated cells were measured as described in the text. Columns
represent the average of triplicate measurements and bars indicate the standard deviation.
Asterisks indicate significant differences between absence and presence of lycopene with p <
0.05.
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(11) &7 » > D RAW264. THIRZ 32 YA b A 381

BT v AIET 7V OREW T D Modecca digtiata DIRIZIFIET HL 7 F 0 Th
V. GalNAc X T 7 b =R 2@ RIEEICH AL R, £, ABHMOBHLIY
RS, 2 Y R Y — AARTEMALEBRE RIP)IZOEINLD[T5]. €T v ¥ id
famErE 2R 2N, F oML, £9° B OB AEREIC X v R m ORI A
L. =2 F¥A b =P R X VHMRNIRAT D, DR, URY —DELIZET v
VU AHETIARY L ERNELSEHZ LICLY FOFMERBLIIE S, £,
TR =V A EFETLIENRESNTHDN, AEOERZRTH0IC, RLL
RIPs IS se~fETHRL 2 Frolyy, NuT AR FHERL 7T
TTVURMHBNTWD, —F, BT v oide MEBEBSEHIE Caco-2 KT~
07y —IZERH L., A b A D TNF-a. & interleukin-8 (IL-8) % i3 %
HIRN D 5[19,64],

ARFEERTIX, CEL-I D% A M A VFEEH &L OFB O ZIT I 720, BT v
DRAW264. THIRLIZXE T D% A R 1A 5, KOYNO FHEEHICET 27 — % 21
0 L7,

FEZ, BT v U 0-100ng/mL 725 L O L7 b DIZ-2 T, RAW264.7
A 3x10%cells/100mL /well [IZHRINEE, 2485, 37°C. 5% COAFIE T IZTA v F a—
ML . ¥ FA v FELISA &2 W, 552 EJF X Y TNF-a. G-CSF ZE& L7,
FERIT Fig 12 12R” T, TF v ¥ 0 RAW264.7 HIIBIC/ER L. TNF-a OfH % i
L7z, L2 L72A3 5, G-CSF (ZB L CidksaE ik X v kT, ZoEANGHE
SNRNWZ EARE Iz, £72 TNF-o fFEIEMEIX, 7 v 0 OREITKFMEN
RONDN, BT v PR mOHilzEE (ICs= £92.0 - 4.0ng/mL) (2 XV SR
T L, HEEET T 7NV E 7> T D, > T, CEL-I O
A NBHAAREEL, FBET DL A MIA VBRI DL, F72 RAW264.7 i
X U CORTEEOENL Y | TORENFEDNH D Z LR INT, BRAITY
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T HRAW264.7 HIFUZAEH L TNF-a O ZFHET 22 L T 52, 7R K
— VA EHET HMENREY 7 v E . TNF-o FEORKICBITH7 v A h—7
PRI ST 5 [19], CEL-I OFAFEMIL, ©F v v v OB E N5 RIPs & B2 0 |
7R b= ZOFEABD LBV, IOV TIIARHTH D, HA FHA >

A
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Fig. 12. Tumor necrosis factor-o (TNF-a) and granulocyte colony stimulating factor
(G-CSF) levels in modeccin- treated RAW264.7 cells. Adherent RAW264.7 cells (3 x 10*
cells per well in 96-well plates) were incubated with the indicated concentrations of

modeccin in DMEM containing 10% of FBS at 37°C. After 24 h, the supernatant was
withdrawn from each well, and subjected to the measurement of each cytokine level by

sandwich ELISA method as described in the text. Data represents mean SD, n = 3.
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(12) BF v ¥ > O RAW264. 7l ~D TNF-o 75 /E I3 2 R 00k

N-acetylgalactosamine (GalNAc) D 522k

CEL-1 D% A kI A ARMEITHFF RATFE GalNAc ORI X 0 FHFE Sz,

L oT, CEL-1 D% A b I A VBB ITL 7 T UFREIC X D ia B O P~ s &
MG LTWAZERBEZ LN, TZ T, ET v Ao ThH, FEMETH 5
GaINACDIFE(E FIZHB I 5. TNF-o ifBIEE~D M B L HEt Lz,

FHiEZ, 7 vy % ngmL AL, L LIEET v 3ng/ml (2
GalNAc Z#&JEE 10 mM & L <X 100mM & DORAER E 25 L OB LIZH DI
ST, RAW264.7 i 3x10%cells/100mL /well (ZFMNE ., 24FER, 37°C. 5% CO.TF
EFICTArFaX—hL v KA v F ELISA k&, 853 EiG X U TNF-0 %
ER LT, T v & GalNAc 2OV T, WRFIZ T, MAREINETIC 1 B~ L
A4 Fa—kKLTW5,

ft R0 Fig. 13 12”7, BT v ¥ O TNF-a HE/EM X GalNAc DR EEICHAF L TR
FINTZ, WS TET v ® TNF-o FHEEMIZHOWTS, CEL- &R L7 F

VHEREIC K DM E OBEEHA~DOREE G- LT\ 5 2 LRI S Lz,
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Fig. 13. Effects of N-acetylgalactsamine(GalNAc) on the modeccin- induced tumor necrosis

factor-o. (TNF-a) secretion in RAW264.7 cells. Adherent cells (3 x 10* cells per well in

96-well plates) were preincubated with N-acetylgalactosamine (GalNAc) (final 10 or 100
mM) for 1 h in DMEM containing 10% of FBS at 37°C, and then modeccin (final 3 ng/mL)

was added. After 24 h, the supernatant was withdrawn from each well, and subjected to the

measurement of TNF-a levels by sandwich ELISA method as described in the text. Data

represents mean SD, n = 3. Asterisks indicate significant differences between with and

without monosaccharide (p <0.05).
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(13) EF v ¥ > D RAW264.7 #HlfE~D TNF-a #FE/EH %95 MAP &5 —+F

PR 7 0D 52 %8

RIPsTHDHE~FTHKL 7T DU T iE, BIATHANZEY . RAW264.7 fllfd
(AEMS % 2 & CTINF-o O 25589 5, £7-F Oih8HME & L T, MAP kinase %
DG HE SN TEY | FFIC p38 MAP kinase DFRLFEANC L 0 € D873 58 < FLHEH
SNz, ko T, 3fHD MAP kinase R IZBWT HHFIZ p38 DGR EZ b, £727
W=V ZADOFEREE D7 B A F—7 RSN TN D, AERIZEBWN TS 3O
MAP kinase PLEAIZ VT, €T v 3 > O TNF-a ih 85 /EH ~DOREBE R L=,
FiEZ, T v & 3ngmL Il b X L= b D, £/ EF v ¥ % 3ng/mL
2 %2 MAPXJ—¥ ERK., p38., INK OZNZIITkT 2% HEAR] PDIS059,
SB202190, SP600125 % L7=% ™15 mM % RAW264.7 #ilfl 3x10%cells/100mL /welliZ i
g, 24 BEf, 37°C. 5% COfFIEF IZCA v FaX—k Lz, D%k, > A
v F ELISAVEZ W, A4 MU A &2 ERE LT, MAP ¥ —BHEAIZ OV TIEE
Ty Y UBAENS . MRIZEINL 1R, 37°C. 5% COFE R TT LA »F a—
FLTWA,

i RlE Fig.14 127”7, p38 MAP ¥ —EHEHIT, 7 v OV A MU A UH
FHIBEFICHESNT, Lo T, UL v DBA LHEE L-EESRENRZRD S,

CEL-I ® TNF-o EVE & 1372 o 72 558 A DIETEN R S 7=,
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Fig. 14. Effects of MAP kinase inhibitors on the modeccin- tumor necrosis factor-o. (TNF-a)
secretion in RAW264.7 cells. Adherent cells (3 x 10* cells per well in 96-well plates) were

preincubated in the absence (m) or presence (0) of ERK (PD98059), p38 (SB202190), INK
(SP600125) MAP kinase inhibitor (final 15 uM) for 1 h in DMEM containing 10% of FBS at
37°C, and then modeccin (final 3 ng/ml) was added. After 24 h, the supernatant was
withdrawn from each well, and subjected to the measurement of TNF-a levels by sandwich
ELISA method as described in the text. Data represents mean SD, n = 3. Asterisks indicate

significant differences between with and without inhibitors (»<0.05).
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(1) % FE L7 F 20D RAW264.7 MB35 NO BEAZF EIG PE O MR

A NI A EME FRE,. CEL-I OfLIZ AR T 4 72 ha—)LPHA-L & 24T «
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FiEx, ERLv 7 FAoOWT, EMERH (D-MEMIZHIAEYE (Benzyl Penicillin
Potassium, Streptomycin Sulfate) Z 100 ug/mL & 7225 X 5 A0 T, 0-100ug/mL & 72 5
L ORI L. RAW264.7 Hifi 3x10%cells/100uL /well (2N, 2485/, 37°C. 5% CO,
FETIZTA »F2X— k L7=#. Griess 1E% AV, NO OFEAKEIZOWTHRHL
77

i 1L Fig15 12”8 ¥, CEL-1 OEFEEKTFAIIC, RAW264.7 Ml L W NO O FEANHE
ST, FLBEAONO FEL 7 F 2 Ths PHA-L LV Hi@E IO B E/EH 2R

T ENHA L,
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Fig. 15. NO production by RAW?264.7 cells treated with various concentrations of CEL-I (e),
PHA-L (o), and WGA (m). Adherent cells (3 x10* cells/well in 96-well plates) were treated
with the indicated concentration of each lectin in serum-free DMEM at 37°C. After 24 h, the
NO level in the supernatant of each treated cells was measured by Griess method as
described under "MATERIALS AND METHODS". Each point represents the average of

triplicate measurements.
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(2) CEL-I ® RAW264.7 #lifd~? NO FEEFHEILMEIZ KT 5 polymyxin B D #2 %k

Ho2¥ (2) TIT72 -~ =56k & [ B AT polymyxin B % W = EBR 21772 - 72,
X, M ELESHIZ T CEL-1 & 25pg/mL, LPS% Ing/mL 725 L HFHE L= D,
F72% ZIZPMB % 0-1.0ug/mL TR L7 D%, RAW264.7 #llfic
3x10%cells/100uL/well (ZFRINE, 245, 37°C. 5% CO, fFEF IZTA »FaX— |
L7=%. Griess iE% v, NO OFEAKEIZOW TS LT,

51X Fig.16 127”9, LPS DOIEMEI polymyxin B D EEKAFHNCPHE & 7223, CEL-I
IRIEMEZ R EF L7, fE> T, CEL-1 ® NO JEPEIZIVT LPS ARG L 72 2 & AR
e,
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Fig. 16. Effects of polymyxin B on CEL-I- and LPS-induced NO production in RAW264.7
cells. Adherent cells (3 x 10* cells/well in 96-well plates) were pre-incubated in the presence
of indicated concentrations of polymyxin B in serum-free DMEM at 37°C for 10 min,
followed by the addition of CEL-I (e) (final 25 ug/mL) or LPS (A) (final 1 ng/mL). After 24
h incubation at 37°C, the NO level in the supernatant of each treated cells was measured by
Griess method as described under "MATERIALS AND METHODS". Each point represents

the average of triplicate measurements.
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(3) CEL-1 ® RAW264.7 Hifd~D NO FEAFZETL I RT 2 Bl TNF-a Hiik DR E

TNF-a (%, NO EARLFFOMIIZ/EA L, NO BHEZFET 5FHTmLND [51],
CEL-I |% RAW264.7 #ild L W TNF-a #5873 5723, CEL-I iIfRINC k> TER L
NO FEAMN, ZD INF-a IZ &% 2 RARIE-IC L2 b D TH 20 EBETT 5720,
AREREITIRoT2, BARAIZ, rTNF-a 100 ng/mL  (ARAFZE THV =5 T, CEL-I 2
Y5 TNF-a % EFEIDE) 125 L, 5T TNF-a Bk 10 ug/mL% HINd 2 Fic
Lo T v K7 ¢ v F ELISAJEIZ L % r INF-a IS ARAT & 72 5 (57— Z RIBH) .
J7iElE CEL-I Z& 25ug/mL & 72 % K O L, $t TNF-a HUE 0-10pg/mL & 725 K
I LT H DITHONT RAW264.7 HifiE 3x10%cells/100uL /well (ZHSINEE, 24 BRI,
37°C. 5% COLfFAE FIZTCA v Fa_X— |k L=tk | Griess 5% V), NO OpEAfKH
IZDOWTHRRRT LTz,

it B0 Fig 17 1279, HL TNF-o FUAERINIL. CEL-1 @ NO PEAFFEIEMICEE L /e
moTz, - T, CELI OFFE T 5 TNF-a 12 L V|, CEL-I HIRO/EAIZ LV NO pEA

DFHFHIND T &R ST,
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Fig. 17. Effects of anti-TNF-a antibody on CEL-I-induced NO production in RAW264.7
cells. Adherent cells (3 x 10" cells/well in 96-well plates) were pre-incubated in the presence
of indicated concentrations of anti-TNF-a antibody in serum-free DMEM at 37°C for 10 win,
followed by the addition of CEL-I (e) (final 25 ug/mL). After 24 h incubation at 37°C, the
NO level in the supernatant of each treated cells was measured by Griess method as
described under "MATERIALS AND METHODS". Each point represents the average of

triplicate measurements.
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(4) CEL-1 DRAW264. 7TAHIEIZ %32 NO BEAFFE K AU S INOS DOFEHL &

Z DERE. L ~L (INOS mRNA) D& DT (RFFZE4L)

CEL-1 O#58E 3 % NO PEA Z RERFHIICARIT L7, £ 72 INOS D FEHL & iINOS mRNA O
B E LTz,

F1EIE.CEL-1 % 25ug/mL & 72 % 1 9 12H5 L . RAW264.7 llfd 3x10%cells/100mL/well
[ZHItL, 37CL 5% COTFET IZTA > FaX—hL72#%0, 1, 3, 6, 9, 12, 24FF[H]
0> 4 REH] C A 2 I L 72,

T, INOS IZ T = A 7 my MEICTHIE L=, CEL-I25ug/mL % RAW264.7
HIRD 1x10%ells/100uL /well (12-well plates) (2N, 37°C. 5% CO, FAE T ICTA >
FaX—hL7% 0, 1, 3, 6, 9, 12, 24 FeflOFKR M TR ZRIL L=, 7=
iNOSmRNA {22 Tl AGPC 7512 T RNA filiH 247V RT-PCR EIZ X » CHzE L
UL DIEMAVIZ W THET LT,

ft F 1L Fig.18 1279, CEL-I HIZAEV Y, NO EEAE, iINOS OFEBLZ L T iNOS mRNA
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Fig. 18. Time course analysis of NO production (a), expression of iNOS protein (b), and
expression of iNOS mRNA (c) in CEL-I-treated RAW264.7 cells. (a) Adherent cells (3 x10"
cells/well in 96-well plates) were incubated with 25 ug/mL of CEL-I for the indicated
periods of time, and then the supernatant was withdrawn from each well and subjected to the
measurement of NO level, and the cells were subjected to the analysis of iNOS protein (b) as
described under "MATERIALS AND METHODS". Each point represents the average of
triplicate measurements. Adherent cells (1 x10° cells/ well in 12-well plates) were incubated
with 25 ug/mL of CEL-I for the indicated periods of time, and then the cells were subjected
to the analysis of iINOS mRNA levels (c) as described under "MATERIALS AND

METHODS".
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(5) CEL-1 ® RAW264.7 fifil~0> NO PEAEFHEIEMEIZ %% NG-Nitro-L-arginine

methyl ester (L-NAME) ¢ 5%

~ a7y =%, FEEORIM A 5T 5 H THIREPNIZ T inducible NOS (iNOS) % E&
L, L-7 ¥ =2 & OREFRIEERLZR T, NO Z#EAT 5, LNAME [ L-7 /L%
=rDT A A=A R THY NOS DFEETEVEZLEF %, L-NAME % VT CEL-I
DIGPEIZE T 2 INOS D5 & Hat LT,

JFEE . I E RS HZ C CEL-1 & 25pg/mL, LPS% Ing/mL 725 L HoFHE L= D,
£72% 212 L-NAME % #&¥EE 0-5.0u,M TEHMLZH O %, RAW264.7 #il i
3x10%cells/100mL/well [ZHIN# ., 24 BE, 37°C. 5% CO f7(E F IZTA ¥ aX— |
L7-t&. Griess % VY, NO OREAKHIZOWTHIE LT,

fili 13 Fig. 19127779, L-NAME O EELAFAYIZ CEL-T & LPS OIEMENFRE S 47z,
£ > T, CEL-I ®FFE$ 5 NO &, ZDRIRIZ LY L-7 ¥ = LRI RN &I

LTRELESND Z EDRE ST,
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Fig. 19. Effects of L-NAME on CEL-I- and LPS-induced NO production in RAW264.7 cells.
Adherent cells (3 x 10* cells/well in 96-well plates) were pre-incubated in the presence of
indicated concentrations of L-NAME (b) in serum-free DMEM at 37°C for 10 min, followed
by the addition of CEL-I (e) (final 25 ug/mL) or LPS (A) (final 1 ng/mL). After 24 h
incubation at 37°C, the NO level in the supernatant of each treated cells was measured by
Griess method as described under "MATERIALS AND METHODS". Each point represents

the average of triplicate measurements.
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(6) CEL-1 ® RAW264.7 i ~D NO FEAEFHETR I x5 Bl O R 2

YA B IA RN R, NO IEMEICB W T, CEL-1 OfRAIEFCH 5 GalNAc D
WAELZBH L, ISR E LT, GalNAc ICL UNOEAITMRESNT, ZOEA
PMMEESNDFER E o7z, Lo T, At TGaNAcLIIMI B~ 72 BUlEEE A I,
TG DL BE LT,

J71X CEL-1%, EfmyERH 12T, 10pg/mLE 72 b Lo L-b o, £-F 2
B (Fva—2 N-TeFALrsrvayIy, 77 h—A, N-TEFALD-HF 7
RV v/ —RA TA—A, Ta—2) & KREOIMIZRL XML
H DT OV T RAW264.7 i 3x10%cells/100mL/well [ZHNE ., 24K57], 37°C. 5% CO,
FAETICTA ¥ aX— |k Lictk, 24 F§f#], 37CIZTA »F 2 X— h L7214, Griess
2 AV NO D REATHIZ DWW THIE L7,

il Rl Fig.20 1277, HWZHBEEOFE(E T C CEL-l ® NO JEMEIFAE ST, T
LAZDEWNZ EHSEL OB H LI,
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Fig. 20. Effects of GalNAc, glucose (Glu), N-acetylglucosamine (GlcNAc), galactose (Gal),
mannose (Man), rhamnose (Rham) and fucose (Fuco) on CEL-I-induced NO production in
RAW264.7 cells. Adherent cells (3 x 10" cells/well in 96-well plates) were treated with
CEL-I (final 25 ug/mL) in the presence (0) or absence (m) of each saccharide (final 0.1 M) in
serum-free DMEM at 37°C for 24 h, and then the NO Ievel in the supernatant of each treated
cells was measured by Griess method as described under "MATERIALS AND METHODS".
Each point represents the average of triplicate measurements. In addition, each

monosaccharide which was used in this experiment couldn’t induce NO production in

RAW264.7 cells.

59



(7) PHA-L , LPS ®RAW264.THIMEI~DNOZE L F5EIE MR % 2 B o 22

AITE (Fig. 20) TRO LN, HEERIMC L Y NO FEAEN LR L-BR 2507,
PHA-L O BAEZ T E720NO PEAFFEIRTH D LPS 12OV T, [AERD BFELA
ERV, TNENOEWICHT 5 BB R LT,

771513 PHA-L % 100pg/mL. LPS % Ing/mL & 725 X HFASI L, F7/-% ZICHKHE (7
NaA—A NTEeFLIVvatrIy H77 b—A NTEFNVD-TZ77 b
YA TA A TA—RA) & RERE0IMIZR L LWL DIZoWn
T RAW264.7 i 3x10%cells/100ul /well [IZFRMNTE . 2485, 37°C. 5% CO, fF1E T IZ
TA U FaX— ]k L7k, Griess iEZ HV, NO OEEAEKINZOWTHIE LT,

i Rl Fig.21 127”97, CEL-1 @ NO PEAFHEIEMEIZ R LT BRI L Y NO PEA R

N EH UBSLN, PHA-L & LPS OEMICH L TH RIBEICED b v,
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Fig. 21. Effects of GalNAc, glucose (Glu), N-acetylglucosamine (GlcNAc), galactose (Gal),
mannose (Man), rhamnose (Rham) and fucose (Fuco) on PHA-L- (a) and LPS- (b) induced
NO production in RAW264.7 cells. Adherent cells (3 x 10" cells/well in 96-well plates) were
treated with PHA-L (final 100 ug/mL) or LPS (final 1 ng/mL) in the presence (0) or absence
(m) of each saccharide (final 0.1 M) in serum-free DMEM at 37°C for 24 h, and then the NO
level in the supernatant of each treated cells was measured by Griess method as described
under "MATERIALS AND METHODS". Each point represents the average of triplicate
measurements. In addition, each monosaccharide which was used in this experiment couldn’t

induce NO production in RAW264.7 cells.
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(8) CEL-1 ®RAW264.7THE ~DNORE L FHETEMIZ X7 % bovine serum albumin

(BSA) D 5%

CEL-1 O 73fa 2 RT3 2 BR. BESHITST 21EHLS O b D & LT, CEL-L &Ml
B 2EAEMOMAERZRE L, £ 2 C.EOMAEMRZET 5729 BSA &
V., CEL-I XY, BERRE CTH D LPS OIHTEICxHT 2 8% it Lz,

FiEx, BEMTERHIZ C CEL-I % 10pug/mL, LPS % Ing/mL 7225 X H9RRI L=
D, F7-%ZITBSA & 0-5mg/mL & 725 X OB L7 H DIT-DVT RAW264.7 #flficd
3x10%cells/100mL/well ([ZHN%, 24K, 37°C. 5% COAFIE T IZTA »FaX— |
L7-%. Griess 5% H\ . NO D ELHIZOWTHIE L=,

1T Fig.22 127”9, BSA #ANC LV | LPS O NOREA RS EIHMEIZ 1T 249", CEL-1

DOIEMIIBSADEEEIZ)S U CHE S -,
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Fig. 22. Effects of BSA on the CEL-I- and LPS-induced NO production in RAW264.7 cells
on RAW264.7 cells. (a) Adherent cells (3 x 10" cells/well in 96-well plates) were treated
with CEL-I (m) (final 25 ug/mL) or LPS (O) (final 1 ng/mL) in the presence of the indicated
concentrations of BSA in serum-free DMEM at 37°C for 24 h, and then the NO level in the
supernatant of each treated cells was measured by Griess method as described under
"MATERIALS AND METHODS". Each point represents the average of triplicate

measurements.
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(9) CEL-I ® RAW264.7 il ~DifE & EIZ x5 BSA D4

BSA |2 X Y CEL-1 ® NO {EMEMBHE SR 257, CEL-1 ® RAW264.7 HlfE~
D E RIS D B2 E LT,

J7¥E1%, CEL-1 @ FITCZ ~U{K (F-CEL-I) Z #EMiEE#IIC T InM & 725 X oL

72b?D, F2F ZITBSA N 0-5.0ug/mL £ 725 LW LT=H D% RAW264.7 Hifa

2 x 10° cells/well (48-well plates) [ZHsIN#E . 2FEf]. 37°C. 5% COL f77E F 1T TA > %

2 _— | L72%, FITC OHEEHRE 2 M E 53 T FITC 7 ~/UEDRE G B2 ii~7,

FERIX Fig.23 (279, BSA WRINZ L V. F-CEL-I1 ® RAW264.7 fifEIZk3 54 &

132 DPRFRAFRICTD LTz,
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Fig. 23. Effects of BSA on the binding of FITC-labeled CEL-I on RAW264.7 cells.
Adherent cells (2 x 10° cells/well in 48-well plates) were incubated with FITC-labeled CEL-I
(final 25 pug/mL) in the presence of the indicated concentrations of BSA for 2 h at 37°C in
serum-free DMEM. After incubation, the cells were washed three times with PBS and then
the amount of cell-associated FITC-labeled CEL-I was measured as described under "

MATERIALS AND METHODS ". Each point represents the average of triplicate

measurements
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(10) CEL-1 ® RAW264.7 i~ NO FEAFHEIZRT 25 MAP &) — B EH| D 2

YA NI A EMEEFRE. £ 5 O CEL-1 © NO FEAEIFIE~D 5 %2 MAP &
—BRLEAZ AV CTHRE L7z,

FIEIIMAPF F—F ERK,p38.INK DOZ 1L xtd 5 BHEH| PD98059, SB202190,
SP600125% 20 mM Z I L7= % D% RAW264.7 HifL 3x10%cells/100uL /well (ZHN
%, 1 FERE, 37°C. 5% COAFAE T ICTTF LA v Fa—hL7, £D#%, CELI %
FEPREE 25ug/mL (272 5 K 9 W, [RIER DT 24 FFfH A > F =X— | L, Griess i£
W, NO OPEAHIC O W TER LT,

FE R Fig.24128 7, £HE 40 MAP kinase (28 B 22 BHERI A IV 7255 5. CEL-1

D NO FEEAFEIIE SN,
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Fig. 24. Effects of MAP kinase inhibitors on the production of NO in CEL-I-treated
RAW264.7 cells. Adherent cells (3 x 10 cells/well in 96-well plates) were pre-incubated in
the presence (O0) or absence (m) of 20 mM of ERK (PD98059), p38 (SB202190), or JNK
(SP600125) MAP kinase inhibitor in serum-free DMEM at 37°C for 1 h, followed by the
addition of CEL-I (final 25 ug/mL). After 24 h incubation at 37°C, NO level in the
supernatant of each treated cell was measured by Griess method as described under
"MATERIALS AND METHODS". Each value represents the average of triplicate

measurements.
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(11) BVLEECEL-1 2389 % NO FEAE L~L

BULPIZ K % CEL- I ONAAHEE 2L DR B2 ETT D720, FRidRHT TmEVLE
L7 CEL-1 & i\, NO FEEA RO ZIZ OV TG LT,

JFiEEL 70, 80, 90, 100C (2 TH~ 15 ZrfIBVLER L7z CEL-I 25 ug/mL 2D\ T,
RAW264.7 #lfE 3x10%cells/100uL /well IZHSINE:, 2485, 37°C. 5% COL fF/E F 12T
A F a_X—kL7=t%. Griess IEZ AV, EENO OREAKHEAEE LT,

it FelE Fig.25127~8 9, CEL-1 OFVLAPRIZ L0 | INEVR BRI & OIEMEIFIK T L7z,

68



40

S
=
W 20 |
O
Z

10 +

O §§ | | 1

37 70 80 90 100

Heat temperature (°C)

Fig. 25. Effects of heat-treatment on the NO-inducing activity of CEL-I in RAW264.7 cells.

CEL-I in PBS (final 1mg/mL) was treated for 15 min at the indicated temperature, and then
the NO-inducing activity of each treated CEL-I (final 25 ug/mL) was measured by Griess
method as described under "MATERIALS AND METHODS". Each value represents the

average of triplicate measurements.
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(12) CEL-1 ® RAW264.7 flild~? NO PEAEFHEERICKTT 5 U a0

55130 (9) 128V T TNF-o B SR ISR 2 Y aXv 0B a gL, U a8
21X CEL-1 233559 5 TNF-a &8, 100uM (2T T Z VM L=, Z D%
TILAERD F 15T NO BEA B~ DB DWW TR L7,

J7¥EIX CEL-L 28 25pg/mL & 72 % & 5 IR TR L7z b o, £72) axXv Rz
21T 0-100uM & 725 X H TSI LIZH D% RAW264.7 #H 3x10%cells/100uL /well (ZHs
%, 24 B§fE, 37°C. 5% COL FE FIZTA ¥ aX— h L7, Griess 5%\,
NO DEARMH EZ E& L7z,

FE BT Fig. 26 1" T, U 3~ XU OfEMIC L Y CEL-1 ® NO PEAE i 4 14 BE A7
FHEE L. TNF-o DA LT 25 & S HITERWIEE TH 5 10uM 7> 558V FEENEH
o2 EAVHIB L7,
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Fig. 26. Effect of lycopene on the secretion of NO and from RAW264.7 cells treated with
CEL-1. Adherent RAW264.7 cells in 96-well plate (3 x 10" cells/well) were pre-incubated
with 1-100 uM of lycopene in DMEM supplemented with 10% FBS at 37°C for 1 h,
followed by the addition of CEL-I (final 100 ug/mL). After 24 h incubation, NO levels in
the supernatants of the treated cells were measured as described in the text. Columns
represent the average of triplicate measurements and bars indicate the standard deviation.
Asterisks indicate significant differences between absence and presence of lycopene with
p <0.05.
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(13) CEL-I®ORAW264. 72 %3~ 2 ROSPEAEFHEIGME & U 2~ DIEH

U a3 emE s LT s TR Y  EOERITER oo e T ) A RiC
NTHRL | FRC BRI U CTREMICHEEEZ " e RfEShL T b, Zh
X, U a_U RO FRICEEO “EiGa2A L, T L D S0 EEBEREE
EMEZ R 5 L BEZ 6N TND[69-74], TRFERIZEWNT, A—"—=FFH A I
EREXRI LT IHIIIKT DY aX OEHEHEEERIZHE VB RN &N
BEINTWDHZENDY, UV aXro—BEBRRICHT HEREN RIS,
ARIETIE, FRIZISE LT RAW264.7 JIIE O DY A R 1 A LN NO Ofig & |
MR N DFEMERSE L ~L & DB 23~ 5 728 CEL-1 & L < {3 LPS TR L 72 B
D RAW264.7 M DTEMEREFE L~V % U R UAF(E R OFRAFAE T ORI r
L EERR IR A O TR L 72,
J71E1%. DMEM E5HC THRHL L 72100 mL @ RAW264.7 HIfu7Z iR (2 x 10° cells/mL)
[Z100 mL U 22X F7201F THF (FSIREE10 mMBM0.05%12 78 D K 5 12 ELE il
) Mz, 37COV +—Z—_"ATIRHA Fax—F L7, £OHK, 25mL O
LPS (#&REE 1 pg/mL) £ 7213 CEL-I (#2100 pg/mL), i\ Catid3E H,DCFDA
(GEIEEE 10 mM) 2%, 37C O+ —Z— "2 T30 550, HEXETFTA o Fa—
K L7z, £D%, 1,500 rpm, 5 0L, EiEZ T, PBS 22 W@tk, H7 A
— AT 4 v allB L, FIENLOLBAE Z B L BAISEE (BZ-9000, KEYENCE £t
L VEEL,
fii & Fig.27 (A)~GIIR T, (A) ~ (F) (THOGBAMENT L 0 Ml L2 BR O 51 2 ¥k
L7zo (G) IZOWTIE, HEHRE 2 1@ oM X 0 Fteic b L, 77 74k Liz
bDZERLIE, ABFETH, THETOWEBEY . LPSHIFRIZ X Y RAW264. 7l
ICIEMERF L~V D ERZBET 5 Z LR TE, £/, LPSIZ X HRAW264.7HE N
EVEEESR L~V D L H 1L Feng HOHE L —H LT, 10mM OV a2 TR 5 Z
CE0IHlEND Z L bR TE R [43], ZTNHDOHMAENS LPS ORIKIZ XY

£, MRANENERRS Lo ERBFEE S RO TR S 0 OfIaiN & 7 v siE
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BEREZ T L CNO KO A Rl A VRHIC N 7= L HEE S D, LPS HIlIC & % 4l
HE NI 1 I R PE AR AR ORI DV TIE S DICHRFID M TH D28, 2 b DRI R K&
OAMFE TR LN RERN D, U 221X RAW264.7 MR A L, Mg OTE
MEEFEEZEEL D D EHESN D, THF ICHMIENFEERENEERNRO b
DL AN TEEARGVRIEIR TH o 72, —J5. CEL-LHIZ IV T H RAW264.7 il
WOTEMEREFE L~V D EHBBIE <723, CEL-1 BRI L - T EA L7 TS

FAZ L ~ULZ 10 mM DY a_XUENINZ L » TR Loz,
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Fig. 27 Effects of lycopene on the intracellular ROS levels in RAW264.7 cells treated with
LPS or CEL-I. Cell suspensions (2 x 10° cells/mL) in PBS were pre-incubated with lycopene
or THF in at 37°C for 1 h, followed by the addition of LPS (final 1 ug/mL) or CEL-I (final
100 ug/mL) together with H,DCFDA (final 10 uM). After 30 min incubation, the cell
suspensions were washed once with PBS by centrifugation (1,500 rpm for 5 min). Then, the
cells were observed with the fluorescence microscope. A; control, B; + LPS, C; + LPS +
lycopene, D; + LPS + THF, E; + CEL-I, F; + CEL-I + lycopene. Relative fluorescence
intensities of treated cells were analyzed by Imagel] software (G). Columns represent the
average of triplicate measurements and bars indicate the standard deviation. Asterisks

indicate significant differences between absence and presence of lycopene with p < 0.05.
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(14) E7 v ¥ D RAW264.7 flfIZxd 5 NO FEAFREIEH ORBET

AIEIZCET v DY A M A UFFEIEHEICOWTHRE L. RAW264.7 #ifld L 0
TNF-a Ot & 55835 2 L ™o Tz, LaL, CEL-1 O%& LY | G-CSF
OFEIIMRM ST, WEHE TR DIEEOZFETNFEO vz, AHTIE, B
RAW264.7 Mz N, E7 > D NO FEEAFHEIEMEIZ DWW TR Lz, 7240
RS R & L C PHA 2 H LT\ 5,

FEZ ET v 223 0 - 100ng/mL, PHA 723 0-100,000ng/mL & 725 L HFHE L= D,
F 72 PHA 10,000ng/mL & 3£(Z iNOS DAEAITH % L-NAME % #&EE 10mM & 72 5%
LT LRk % . RAW264.7 #H 3x10%cells/100mL /welllCHSINE% . 2485, 37°C.
5% COFAE N ITTA »F 2_X— h L7z, Griess {4 HV, NO DPEAN &2 &
mLT,

F72. INOS DHAE L~YUZ BT HFBUC DN TH | RT-PCRIEICTHRINL, €T
v 3 VM 3ng/mL, PHAZY0-100,000ng/mL & 725 £ 5 FAB L7 b % RAW264.7 #ilfia
5x10°cells/100mL /well (24X 7 L — MIZHRME, 1285/, 37°C. 5% COfFE FIZTA
VX aX— kL1, TDO%, AGPCEIEIZ TRNAHH 217\, RT-PCRIEIZ & - Tlis
T L~V DIEMELIZ W TRRET LT,

il 1% Fig. 28,29 (12”9, BT v ¥ THIBK L7z RAW264.7 Ml D15 EiE 51
NO, IR H SN $, G L~ L OFFMHEIZOW T HER SN0y 7=, —J5 T PHA #
O RAW264.7 Ml HIX 2 E THY | 2 ORERFIIIC NO TEHEDGRD B,

Z OIEMIL L-NAME (IZ X D HEFE S, B85 LV OEE bR SNz, - T, E

T w3 i, CEL-I. PHA S ITZHEZ D . NOEAZFHE LW ENREB I N,
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Fig. 28 Nitric oxide (NO) levels in modeccin- and PHA-treated RAW264.7 cells. Adherent
RAW264.7 cells (3 x 10* cells per well in 96-well plates) were incubated with the indicated
concentrations of modeccin or PHA in DMEM containing 10% of FBS at 37°C. After 24 h,
the supernatant was withdrawn from each well, and subjected to the measurement of NO
levels as described in the text. Closed triangle indicates the NO level induced by 100,000
ng/mL PHA in the presence of 10 mM L-NAME, an iNOS inhibitor. Data represents mean
SD, n=3.
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Fig. 29 iNOS mRNA levels in modeccin- and PHA-treated RAW264.7 cells. RAW264.7
cells (5 x 10° cells per well in 24-well plates) were treated with modeccin (final 3 ng/mL) or
PHA (final 100,000 ng/mL) in DMEM containing 10% of FBS at 37°C. The untreated cells
were used as a control. After 12 h, the iINOS mRNA trascraption levels of each lectin-treated
and untreated cells were measured by reverse transcription-polymerase chain reaction

method as described in the text.
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CEL-1 D<A ¥ = LIEMHICEE T 2 Mt

< 7 Z A 2 VN T, CEL-I O~ A N = UIEMEICHOWTHRE LT,

(1) CEL-I D~ A b ¥ = UAEMEICBET 2 Mt

~A Nz UBEEE R T LT UL LTHLNA XY T A EREL T T

D ConA %=y bhbu—/Le L THW, CELID~A FY = U HEEIZ OV TR LT,
FiEx . AR O Y ddY R~ 7 A (6, 25~30g) X 0~ o R fEIa 2 BEE L /-
#%. 5x10°cells/50uL/well TIERE L7-, &L 27 F 2OV T 0-100pg/mL & 725 X 57
U= H OEUIM L T=1%, 48KF[, 37°C. 5% COL fF1E FIZTA v F 2 X— k L7,
WST-8 7 v & A Tl D AR ZRE LT,

fiti 1% Fig.30 (27”9, CEL-1 TR B AR 20 M A B Al E FH 23538 H 4172, ConA T2
WL, ZhE TomE@EY OEHZR LT [32]
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Fig. 30. Mitogenic Effects of CEL-I and Con A on Normal Mouse Splenocytes.

The cells were incubated with various concentrations of CEL-I (e) or Con A (A) in RPMI
1640 medium supplemented with 3% FBS for 48 hours, and then the proliferation activities
of the cells were estimated as described in the text. Data represents mean S.D., n = 3.

Asterisks indicate significant differences between with and without lectin (p<<0.01).
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(2) CEL-I D~ A k¥ = UERMEIZ R 2 F R A GalNAc D %2

CELI N~ A Y= 5 E R T2 LA LI, £ 2 TO LI F U R DB 5
ERETT 720, FERAPETH D GalNAc DREE HFT LTz,

F{E1% CEL-1 &, B5H1 12T 100pgmLE 722 KO L= D, F7-% 21T GalNAc
AR 0.IMIZ72 5 KON L2 b D%~ 7 A A 5x10°cells/S0uL/well (s
g, 48KER, 37°C. 5% COMFTE FIZTA v F aX— K L=, WST-8 7 vt&A T
AR D AEFRZRE Uc,  MlgRIIZ B U CTIEANE U7z AR D 715 T HLEE L R
AW,

fE R % Fig.31 12”7, GalNAc IRINC £ W CEL-I O~ A k¥ = IR, 2 ORI
FRNCHESIND Z EN B L, Ko T, T oML, CEL-1 Offifa L ogE
PHRERR AT Lo K v g s s 2 L s,
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Fig. 31. Effect of GalNAc on the Proliferative Response of Normal Mouse Splenocytes
Induced by CEL-I.

The cells were incubated with 100 mg/mL of CEL-I (m) in the presence of various
concentrations of GalNAc (final 0, 0.01, and 0.1 M) in RPMI 1640 medium supplemented
with 3% FBS for 48 h, and then the proliferation activities of the cells were estimated as
described in the text. Untreated (0) represents control incubated without CEL-I. Data
represents mean S.D., n = 3. Asterisk indicates significant difference between with and
without lectin (p<<0.01). Sharps indicate significant differences between with and without
GalNAc (p<0.01).
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() ¥ 7 AWk T e . B MARIZxTT % CEL-I O~ A k¥ = RO

ConA [T/l T MMA: RAIC~ A F Y = AEMEZ R T8, BAIRICIIR S 220,

R PWM L T Mifld & BHIOmE B L, RiEMEZ RS Z &8 mb TS
ARFEBRIZISNT, CEL-1 OFEAICBIT 2 R BRI DUV TR LT,

FIET T M & B Mz £ Eiuaid L FiEIC L DL, 2RI HW
72 CEL-I & =2 b 2 —/L® ConA (% 0-100pg/mL | THIfZIZIRIIIL, FArrv—b
717 NALER~ o A RS (TAIAR) . b L <UEX— R~ v 2 dk ML (B Al )
5x10°cells/SOuL/well IZHsNt%, 48FEH], 37°C. 5% COfFAE FIZTA > Fa~X—hL
7o1%. WST-8 7 vt A THIFLDAFRZRIE LT,

FE R T I 6 BRI DWW T Fig.32, BRI %45 B2 2> Tl Fig.33
(2R L7zo CEL-1IZ Tl & BRI O mE 126t LT, £ DIREKRFRICY A Y=
EMEE T Z & LT,
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Fig. 32. Mitogenic Effects of CEL-I and Con A on T Cell-Enriched Normal Mouse
Splenocytes.

T cell-enriched cells prepared as non-adherent cells to nylon wool column were incubated
with indicated concentrations of Con A (0) or CEL-I (m) in RPMI 1640 medium
supplemented with 3% FBS for 48 hours, and then the proliferation activities of the cells
were estimated as described in the text. Data represents mean S.D., n = 3. Asterisks indicate

significant differences between with and without lectin (p <0.01).
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Fig. 33. Mitogenic Effects of CEL-I and Con A on Nude Mouse Splenocytes.

Nude mouse splenocytes were incubated with indicated concentrations of Con A (O) or
CEL-I (m) in RPMI 1640 medium supplemented with 3% FBS for 48 hours, and then the
proliferation activities of the cells were estimated as described in the text. Data represents
mean S.D., n = 3. Asterisk indicates significant difference between with and without lectin (p
<0.01).
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IV. &%

(1) CEL-1 28 RAW264.7 Ml %t U CTah¥s 3 2 il i

CEL-I I RAW264.7 il % #1134 L. TNF-o., G-CSF fig il QN NO FEAE % 2 FE (R 1710
(0~ 100 ug/mL) 2755 L 7= (Fig. 4, 15), £7BEHOY A A4 U KUINO #FHEL 7 F
& LTHBALD PHA-L LU HRVEMEZ AT D2 03 0hoTc, £7-. NO EAE
IZOW T, INOS B %I L72iEThH U (Fig. 19), CEL-1 ®FFE T 5 TNF-a (2
L2 WED R S 4072 (Fig. 17),

CEL-I, PHA-L, WGAIZEBIT BIEHEL L EFEREIZOWT, B A M A > K TUNO

DEA LIV R OREEPZWVIREICE L DD &

s A ST A TEM CEL-1>PHA-L>WGA (Fig. 4)
- NO 7% CEL-1 >> PHA-L>WGA  (Fig. 15)
- RAW264.7 Ml %95 &M WGA>PHA-L>CEL-1 (Fig. 3)

- RAW264.7 filifid ~DfES & F-CEL-I >F-WGA >F-PHA-L (Fig. 6)

Thole, INERD & AEMIEIEDTRE K OHI~OHKE & B DO MIZAHBE S NS O

vy

MBH LD, L7 F U BNHIIE LD EOERMITHE AT 2 05, TEMEICEN 5 ER &
L CHRA R A[REMENRZ 2 DI D

L7 T ORFRMEL . —%HIIZ PHA-L & O CEL-1 23 GalNAc, WGA (Z1% GlcNAc
THO ., AHFFRIZBNTHEEZ OIEMIZBIT D V7 FUBRRO G- 2 MEtT 5729
FIENRFRAE L L THW,

TNF-a . G-CSF = L C NO FEAIZI AT, iNOS & Z DB L~ (iNOS mRNA) |2
BUF BISED, FEREAFRICHIE S 7z (Fig. 5, 18), £72VA b I A i O RIS
fBIZ DWW T, TNF-a (389 2 FFER 2> S H S 72 I %F L, G-CSF 13549 6 FpfE % 5>

SRt Sz, 9 ReILARE DO ME OFEE G i o723, ZOEWE, Ak L7z2h 2
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NOFHROMIE, 37005 TNF-a OHMFISMBIZIEH LZHiBEAN A 2 v e T 7
—BIZ X > TUIWr - e S D 8RE. £ 72 G-CSF OFMENEN S D% VA h—
VALK D SN AL TV D R S LD, ARFTEIZEB W TIETNF-a,
K OYNO EAFEEHICKT 5 U X OB OV TRRET L TW D8, U a~id
TNF-o 2 T8 NO OFEAFEZHAE L, £72 10uM ORI TIX TNF-a & iz L,

NOZELEBED T HE L L [LE Sz (Fig. 11,26), ZHUZHOWTIIDO[E U < sk O
B, EE LI LIROMIANIGESY VT A RBER LTS D EE X LM, 3
AT A TH D, BRI, UV aXNdx T —EBRY T T IMeED A r— R4
%5 Z & CERBR T OBA~OBATZHET 5 L HEE STV D03, F ORI 7 VE R

DFFRIZ SN TIEA % OBRETH 5 [50],

() A R UA > NOEAFEER IZBITSH, LPS 2 F Ifx—a v
\Z K D REFE D A RENE

T AY B~ ARTHEFKL 7 F o Pokeweed mitogen (HilAZ ) 1WA A vk
HFFEIEIE A RO & S TWEd, ZDOIEMED LPS DRMICEVFHRINT-H DT
DT EDNHE ST [39],

CEL-I DZNZNDOIEMIZEB W TIL, LPS DFLEHRITH 5 polymyxin B (2 & 5 #EEM
N T2 FITHI A, Detoxi gel (T2 K b U BrEHZ V) (Pierce) (2 L7= CEL-I
DIEMEIIIRFE SN D (T — 2 Kfgiflk), Lo T LPS av ¥ I x—v a3 VICKDFHRD
AIREMEIRASE S 4L, CEL-1E OIEM:TH 5 & HEE &7z (Table. 1, Fig.16),
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QB) A M AA >, NO BEAFEERICE L 52 HIKIZ DN T

— IV 7 F U OFET D AEIEIT, Ml EoEH, b LITEE A G LT X
—ITRHEATHIETRITLEEINTVD, £o, ENODOIEMIL, V7 F L ORE
HIBEDIAE T CRE S S,  CEL-I OIGFHEIZHENT, ZAETICHE STV
BREEEE . AL TEMEIC DWW TIE, GalNAc DRI L 0 ZDOIEMEN 2 E ST,
TNF-a., G-CSF JHFHEEMEIZ DWW T H . GalNAc IRINC X Y TNF-a, G-CSF JitH
FENRE SN2, ZEORENRITE /A TdH - 72 (Table. 1), Z DERITONT,
B 22 R BA T d 5 73, RAW264.7 Ml O g 13 FEH (TEME T, AT IE 2 BT
THLETZ—DEELFELTEY [53], £72, BAEHSCHEAE OFELAE
SND, EoT, A A VFEED N =D 877 —0 MilREEIZED
TV F N7 7 ua—F LI WIEFTICAFET D AN H D, et DLt 72—
H PN EE FEMETH Y . HEEL i LT CELI A LI WELE 2 b
%o CEL-1 OFEREAPEIZEA L T, Sk OWFFEIZ KV CEL-1IE, B 7 U A K GM2 ilf:
NP OTEENERRE CTHH 7 mRY N Gbd IZHLND, FERRE DM Th 5
4V PEH D GaINAcP1-4Gal ¥ GalNAcP1-3 IZHEAMEZ RTZ LML N E 2o
T&TH Y (Hatakeyama et al), CEL-1 DIEFMEORBUIEART L2 bB2 615, —
75T, MR ICHBLT 2 PURICER T 5 &0 RAW264.7 flllad X 5 72#k4k L 72 #il i
IZH LSRR O~ I A~ 707 7 — YV EAWTERH ORI A THHZ L b
BEZOND, I, ZHETYA MIA VFEICEET LT 2 —L LTHESN
72HOT, NEHICEET A EEEOH D LT ¥ —D—2|2, FIEAEEOZEK
ThHAT TV RETOND, AT 7V TaHE BEHNLRLIA~ATRE A
~—fEEETER L TR ISTEO o fH L 8 FEAD B SHOMAG HOHE T, £ 20 FLH
PE SN TWD, 26 ITHIaEAE TR E-3 DM, Bkx R EWEEZ BT 5 L
TH—=LLTHOLNTWD [54]l, A>T 7V UER LT & LCEmRmkL Y T
O Lebectin 23 S 4L, Alfaiis OHECHIREIAZ T 5 [55,56], 7o, =27
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— PN K DA N A CFFEIE, alpl AT 7Y RS T EARESIATY
% [571

NO FEAFEIERIZOWT, GalNAc #INZ X 0, NO FEAIFE S Wic i S
iz, £, MOHEEZ GaINAc L EDIREN R A2 7R3 6 OBHFTE LTz (Fig. 20), H
PO AT NO FEAFEIIR DN/ o 727290, CELI DI EET S 7 7 7 ¥ —
ElpoTWb EEZBLND , 72 PHA-L WONZ LPS Otk EH X872 (Fig. 21),
Mx T WEEEERVWLE 7Y — L OMEERAZEE L, BAEMOMRANER %1
FI D720 BSA ININO 8 2 it LTz, 2R NO 8N HEH Sz & RIS
F-CEL-1 ® RAW264.7 Ml %3 2655 & b HE S vz (Fig. 22, 23), £7-. CEL-I ®
BULEEIZ X - T, IEMEDME T L7z (Fig. 25), 6> T, NO PEAEFGEIEMEIL., B R
BEREIXBE 589", CEL-1 0 -HIZ & 2 5 E DO NLIREE 1255 RAW264.7 Fllfe o 4 B
ISR L 72D FHE IS b O LHE STz, BSA 1X. ARERTH 2 CEL-I
BEDOKI 500 % THD K10 ug/mL IZT, NO EAEAEZFETHZ ERHEINTND
[58]. &= T, BSA & CEL-1IZRW T, BT 2 AEENTHEHICEE T 2H 6B 1
Hb, 72, b T X% Abrus precatorius Fi 3 L 7 F L [ FEMILEE PR EALFLIC K -
THEREAREZ RIG S HTH NO FEAFE L F Lotk x ZRIGMEARFIT 5 2 & BHE S
TV D D359,60]. BERE paracoccidioides brasiliensis F12K L2 > Paracoccin D54
IXFFEAUBED GleNAc IRIICRLE Sz [49], 2B OFERIN S, 2R ENOTENHE
WE DRI NO PEAEFEOLERM 25 O TRk 5, TOftl, NO EAICED S Lk
TH—L LT, MEEHRESEHED 7 a4 Z % LPS 1T scavenger receptor %/ L C NO
FEEZHEL ) HEIRBINTND [61,62], £/ T7—7 b NO FEAZFHES
LD, ZDA LT TV wN LA N IA VHEEE L 3R DAL VU
AA BT Z—T ITHEE L THESNDIEDRRBINTWVD [57], 5%, TIER
DZ AR R 72 PR Z W TP SEER . & 72 RNA interference (RNAI) {ESEIZ LD |
CEL-1 DIGHERBUSBICBIT 2 2N b0 L 72 — 0B A2 Kt L7z,
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BRI L 9 NO FEAE L~V LR OB ZRIRKIIAH TH 528, GalNAc KO
BSA I & 0 fEGENILE S5 (Fig. 6,23) 75 CEL-1 OHIE~DFEST 5 &
EARBIG L ITEHERMR L TWD LI3B 2 | BIOWICE R T2 0EN D D, Bl
SUCORERTIEBERERINC X 0 IG5 S 2 Ml o O FEEHC B D 2 B 075 E )
INOS ZHLAEHE L, ZDFER, NO FEAEEN LHT5HLEXTW\D, ERE BSA D
INOS BELFEMEMIL, b a—RFINC LY ERT2HENRE SN TEY [58], %
72770 7 HARAIZ KT 5 LPS @ iINOS mRNA ZHLFHE L, miRE BSA & [[ U < Afash
o7 a—APRE ERICEWEE SN D, ZOJRKRE LT, INOS &R DM
KFE[EZE TH 5 glucose-6-phosphate dehydorgenase (G6PD) & D BEME NG S TH
D . CEL-IORAW264. THINEIZ 5§ DIHMEIC OV T S| [AEROBIZRIZ LY NO fEA %L
RES T RN B 2 6D,

(4) NO FEERSE/EM MildnzE s 77 v %

YA SOA UHEF BRI OW T evfFHRL I Fro ) it R A b
— VAL D HENIEAL, VAR FXT 7 XA N RIS TNF-a i #5557
L3, TOWEMEILBFAIRINC L VAFE SN D, SHIZ, TOWG L~LIBIT DT
PAEBBE SN D FENMON TV D [64], RIZFEROEREZIT/R-T2& 25, CEL-
DY A N A HFHEER L, BFA BN L v EESNZ  (Fig. 7). LovL, W
A4 M4 > mRNA BHIIEEI N2> 72  (Fig. 8), 7> T, CEL-1 OFET S
TNF-o, G-CSF BHiicix, MifamIZEA L TnD EE S 41D CEL-L A3, BAG L7
WEHERI S 7z, CEL-I Offifla~DR AlL, F-CEL-I Z AV THOGEAMEIIC & 28152
HARABTIZD, FRERDOBET D ERH R o7, Flo, MlREREICHEE L TWD
F-CEL-I & [AFRICBIZE T & Aedro 7o, IR, CEL-1 358 7) 22 75 % K& 1X 9 MDCK
% OMIfFE LV & RAW264.7 HIfd~DRE S EDS DR NWTcd TH D L HF 2 6
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e [17],

TSR X0 IR L S DA DA VBB E & RN Y VR ER
ELTHZ L OWEN D D 3D MAP ¥ —E % (ERK. p38. INK) DBI5 7t
L7z, E=X7 v AL DM (Fig. 9). £ LT MAP T+ —YHEANC L 5 HE
M, A NI A & NO EAFHEOWHE IZA BT (Fig. 10,24), - T, Wig
PEiCIE LT, 26 DG RIR S uiz, TNF-a EEAERBEIZEI LT, ERK & INK
28 TNF-a D& FHE 5B 5 L, p38 1T mRNA O M Z HHd 2FRmEe S h
TW5 [65, 66], MAP X —EBLSMIIZER T &7 FVRITIL, TNF-a g,
NO FEEIZFVN T NFk—B OB G- 235 S 41TV 51t [37],  protein kinase C 2 T}
tyrosine kinase DIFME(LZ A LZIEME LA O TRV [67]. T H23EE-3 5 FlfetE
bdHD

P E b b Y a2 Z vy, CEL-1 OiE MR FEAEIC B L= ER 21T -
7o H3 . NO PEAFFE DR B OV T, CEL-1 1% LPS & 13272 - 7= 515 Tl %
ML TWDEEZ LT, LPS BIIZ X % RAW264.7 A~ NO i tHeF Sz x5
UV axXvoRESHRICIE, UV axXr ot bERNEET 5 L OERE R H0 . U
TR PHIFENIEERE L LK TSR TH L Em LN TV, T bbb,
IR PNIE TR 2 9~ D a0 2 W =TI L 0 . LPSALERIC X W RAW264.7
MIRNIEPERRE L VN EH L 2o ERAR ) aXv el &Nz Z & 2@E LT
5o BT, BIOPEREWE ToH 5 N-acetyl-L-cysteine (NAC) i (N2 NADPH oxidase
OILEAITH U a~Ly L FFERAFEEANEE SN, FROBXZ2IFHFLTVD
CEL-I =° LPS HllIC K DM PTG MR SR L~ L D EH-D A J1 = X L OFEMAAH] T
HO. U axrOEE#EE G, 5% S LITHET 2 0ERD D,
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MAP kinase
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nuclear
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Fig . 34. A simplified diagram of CEL-I-iducing cytokines and NO from RAW264.7 cell.

(5) CEL-IO~ A k¥ = &M

CEL-l I~ v APl /ER L, ~A o= U B E R LT, £, ZOIEME
CEL-IDOJRFEIZHRAF L T L&A L7z (Fig. 30), FrEAUHEDGalNAcDFEEIZ DWW TIE, £
OIEMENFLE SN2 2 &b il EOESH~DOFEEZ I LTERIER TH 5 Z &7
RS (Fig. 31), THINY - BHIRLOR RIEICBAT 2 I, A o—A a7
LEHAWTHOIRLEETHE, X— R~ XX DEIL7ZBMiEZ AW T 7258k E 0 |
CEL-1 [Z 3 O 2 et 325 = & b - 7= (Fig. 32,33), REEOIERZ "4 L7 F

VIZPWM DT HNA0N, 2O PWMIZEAL TS DDA Y L 7 F 1 (Pal ~Pa5) 237
93



T2 2 ENHMESNTEY . FRC Pal 28 T MM « B MO ®H (M2 57 [68],
A RV AREIZOW TR, RIZICE DORBEBEIC OV TR RN’ L, w4 b
U UTENME L E A EREE L OB OWT, 20 Pal & CEL- 2352 L%
DFFBICER D Z B LD,

V. %+

CEL-1 DAEYTEPEIZ DUV T, invitro (T, 5O L7 FUpUrdIEMEE LTHIB
5 3 ODEMIEME, A MU A UFFEEIGME, NO FEAFEEN, ~ 1 MY IEE
MET L. £ OB OV TR AT o 7, R, CEL-1IX 246 OAEMIEMEA 3
HLFFIZ NO FEAIZ DWW TR L 7 F USRS ORI K 0 B8+ 5 2 L AVRIE S
iz, 1> T, CEL-LIZZERAEMIEIEE . ZRRZMENBEIC L v FEST 5 2 LAVR
e X7z,
e Chin@my, V7 FUTABEFEOH bR LN TV D %E, BEoFgR~D
TEPIR SN OME TH D, CELADTEMEIZOW TR, R7EL < DAL ENIES
NWTWDLR, ZOWGER L7 Fromaettsd 4+ —hice s 2 & 259 5,
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VI. #E

AT DT I AT ORI DT 0 | KA 72 5 I, R A5 ) %
Lo, BEROEKPE ORI St 562100 0 LI L BT £,

H % ODHFEICB W TEEBELRENE ., Bx OMELTES £ L RIFRF/KEFZE
HEREZ IR fdE— JeARICRS L L BT E T,

KIFZEDZATIZHT-V . WF3eH% > 7 CEL-1 2% 5TEX . F - AHSTOERICE W
S>THEBIE., ERMETEE F LE-ER KL S0E8E7 Bl B oA < g
L EFET, WU BAFIEE OERRICELE L EiF £,

RILOERAC D720 | Fx OEBYE LR 25 Y & Ui BRI E0E
W WSHE ek, RWERFOKFEFAGR R OUHA JEICHE LI L BT

AKWTEBATDOHT2Y . SR Z2TEE F Lo, RIGERFKES A B L
FHFTEEMEFTE . RGP RZFBEKPE « BREERFEHFIER A AR B2 A0 E A RFBIAT
LR £ R K, WNCRIFRZFEREFOKE « BRETFHAVERHME LalkiE L3 spilt [T
AR [AFFEEE DEARIT D X VG L R R
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