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Endothelium Growth Suppressing Factor Secreted from
Mouse Lymphoma P388D1

Toshiyuki MATSUNAGA®*, Shigeyuki USUI”, Tadashi KIHO ®, Kazuyuki HIRANO Y

Abstract: A carboxymethylated curdlan (CMCD), antitumor glucan, was found to act directly on mouse peritoneal macrophages
and mouse lymphoma P388D1 cells, and induced a growth suppressing activity for endothelial cells from these cells. The
endothelium growth suppressing factor (EGSF) was purified from the conditioned medium of P388D1 cells in the presence of
CMCD. The purified EGSF showed two proteins corresponding to the molecular masses of 55 and 63 kDa by silver staining on a
SDS-polyacrylamide gel under reducing conditions. The growth inhibitory effect of this factor was potent and specific to
endothelial cells. In addition, it is demonstrated that EGSF might act as a potent inhibitor of tumor angiogenesis as well as an
activator for macrophages and neutrophils. Taken together, these findings suggest that EGSF secreted from macrophage plays an
essential role in tumor regression by antitumor polysaccharide.
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v X PfEHIBA Sarcoma-180 (S-180)%BHE L/~ ADE
BAICBWT, XY ROCREEEMEET~T L0, CD &
B A Z X248 Y in vitro IZBWTw U X Md BT
BEMABFET L L LBRESA TS Y, Zhbit
FEEME S SRR I L CEBEMNE SRR E .,
Mo, FHHERRLT U o BRAR E OREMIaDTE~ OBIES
T2 EnBEShTng ) fE-T, 2DER
BEIIEEORBESCENMELZ LR SE VbW AEE
NTEME SR ORIBLIC L A Z LRI Eh TV 5, &
TANGEEIZRY AT AFIEESEE R RS TS
L ERRICREBN O A E MRS RKIIEY T 5 L
MR SN, R OEM O TIEBATE 2VER
WEDOIEI RS SN, BIZ, HEBEEL &S Lz
7 AOMEEFIOEBE~ 7 RZEE LILHEICH. R
B 22 AR N O A SE AR OB B/ b TE Y |
E b EES L v mMEFICHEINBIEYA b
A o RMERF & L THEEEMER T (TRF) 2®ELE
1819 E 5T 5 O I Z AU, TRF XEICAT kupffer AAR
MEEEEINDZE, %72, TRF #&ehiEEEE L
%o~ AHENOMBFENBREICL Y JEENDE D
BAMER R OCRBOHmM AR S d 2 LB LTy
B 0W & - BF2 72 - C, Folkman & X BEMIEREIE
BIONSRESITLEESLEL LRVN . HDH—ELULD
K& X (12mm) 7> HAEICHMET 558 ERLEHAE
PRETHLLERELT

ARFSE Tl FUEBE S FEOERMSF & L T8N
~OFIEE OV IZER L, FUBEZEITmEN
AL ot L CEBEAICIIT S R E RIT I R 27208,
PUBE RS L 0 < U A MEE MO~ v 2 B MEH
fia P388D1 75 I & PN BRI I I ITENE 2 R A A8
SWMEND Z EEEFICRVHE L, FIC, vy XAMN
5 4BAa P388D1 A HUIEEEME CMCD THRIT 52 &2 X
- THEAE SN D ME N R ARG E F O 2R 7,
AR T O Mgz 53 5 ER R AR I L 2 HUEE
e ORI 21T > 72,

x B

1. ER#H

AR UHE  AEBRIZHAV T2 CMCD (Alcaligenes faecalis
var. myxogenes [FO 13140 735EHiAIZEA T HEH(1—
3)-p-D-glucan @ B /LR F 2 A FALE) 1T FIXEHEIEER)
IVEALI T ua~v NTTT7 4 —FRERIE LTH
V™7 Macro-prep Ceramic Hydroxylapatite type II K& T
Econo-Pac CHT II Cartridge i3 Bio-rad Laboratories, Q-
Sepharose Fast Flow. Sephacryl S-300HR. PBE94 X U}
Superdex 200HR X Pharmacia LKB Biotechnology AB.
Matrex gel PBA-30 iZ Amicon @ D&MV Tz, £,

Anti-bovine serum albumin (BSA) agarose i3 Affi-Gel Hz
Immunoaffinity kit (Bio-rad Laboratories) % F\>. anti-BSA
antibody (ICN Pharmaceuticals Inc.) #fi& SHTHU -,
5-bromo-2'-deoxyuridine (BrdU) Labeling and Detection Kit
I #3 Boehringer Mannheim, Silver stain II Kit |ZFn3EH0E3E
(). Endotoxin determination kit C& % PYRODICK T 41k
FETEM)DOLO %AW, RIS T, 2-(4-iodophenyl)-
3-(4-nitrophenyl)-5-(2 4-disulfophenyl)-2H-tetrazolium mono
sodium salt (WST-1) & 1-methoxy-5-methyl-phenazinium
methylsulfate (1-methoxy PMS) (ZFn3¢#lisRR)D & % A
VW=, F72, N-formyl-L-methionyl-L-leucyl-L-phenylalanine
(IMLP) & 2',7-bis carboxyethyl carboxyfluorescein tetra-
acetoxymethyl ester (BCECF-AM) (77 a > mbiEAL
7=, fie v A IL-lafifk, Hie b TGF-BHifE, Hivww =
TNF-afiiE R OB E b platelet factor4 (PF4) Hiikizzh #
11 Biogenesis Ltd., R&D Systems Inc., Hycult bio- technology
% O Pepro Tech Inc. ® &% A\ 7z, Anti-human von
Willebrand factor (VWF) rabbit polyclonal antibody % Sigma
Chemical #f . biotinylated goat anti-rabbit serum & O
peroxidase-conjugated streptoavidin i Dako £ 0% A\
7o Efo. FHRICAW BT RE A MBTZE AT O Media
[EMmFEE AV, £, Ty ada—MIFAN
7= Cellgen X @AF(ER)A> HREEA L 7o, FRAMEIBIEIZ BRVE IR
D UK-10, FBHEIL = YEREEEER)D & D & H 7z
* 7=, Centricon-10 {% Bio-rad Laboratories @ & O & HU /-
FORITT DT AT AT (BE)D DV IEFL IR ) D B R
RELX AV, KiZeOERKE#FEA L,

B - EBRICH 72 ICR RMENE R U ddY FREtE~ ¥ A4
AASLCHR) L VA Lz, MBEREIEE 2111C, &8
B 60%DOIERIERATE T, BHBBKTICERER (7
AMR A by7, BARETE) 4L CHELL.
R < v A REREEE MOITE E & 0 i I ESWTHR
BT, £, w0 AREEG FERIT Watt HO8E L7
BT, AT Y BRI Tulius B0k P
CTHBEEL,

2. mMENEARBENTHEFORR
i3 K U536 B OFRER - AFE v 2 T CMCD (101.7 mg)
% 20 mM NaOH 10 mL FIZEE L, %L, A— L7 L
— 7 (120°C.1kg/em?.20 53) HLEEL o < 0 His LTz,
FOREL HFIZ100mL v ifiE (BS, GIBCO)& Media
I #/%A7T, 1L & LTHWE,

< 7 2O MBI FICR~RAHFETHB L 72, 3742
bbb, ddY BT 2 (4 Biks) OARBERE TIC S-180
% 5 x 10° cells/mouse THAE L . 14 H%IZ CMCD % 100
mg/kg T ip b5 L7, R CIIAEREKE AV,
B 5 16 BERAICHTE L CamERER L, 30 kak, =0
SyEE (10,000x g, 543) WLV MEERT,
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MoDEEH EIFITRO FE TR L 72.10% FBS XU 25
mM HEPES % & ¢p RPMI 1640 5541 (pH 7.4) HIZ MoE 7>
% 5 x 10° cells/mL THEFE U 7o, 1 BRI & iR & Haid bR
E L. BORSEHEINZL T CO, A VFa—F—HfT 4
A RkE3E U 7=, CMCD FBE ChE, BEHA IC R MIREE 100
pg/ml &725 K 512 CMCD 2N iz, HERIEERmL,
BOOHEE (2,600x g, 154 K& D MR LR R,

P388D1 KE#E IRz~ A HECTHE L, 10%
FBS %1% 25 mM HEPES % & ¢p RPMI 1640 853t (pH 7.4)
#z P388D1 & 1x10°cells/ml & 725 X H{Z#HREL, 4 H
AEEEE L 7o, CMCD FSIIBETIE. P icRARE 100
pg/ml T CMCD #MZ 7z, #HEEREEDR L, 2Ok
(2,600x g, 154%) (X b P388D1 Ki® LE & B,

M &R E MR NE ISR T OREE BRI LT4CTIT
~7-, P388D1 133 LW BL) X, MiEET v E=v A (B
Z2) AE L. 35-65% BAFIREZCILEE Sy AR LT, LR
50mL @10 mM U ERD U 7 AEERR (WK PB) (pH
74) THEML . FHEEIRICRH LT 4 BB LZ, B
FEEIE ¢ AL L7~ Ceramic Hydroxylapatite 715 & (2.5
cm x 40.7 cm) (CBFARTEE B L, REGEE 5 % FRE
OB & 42 L @ 50 mM, 300 mM J& Uf 500 mM (k/k)
PB (pH 74) & AWV TEMBHMICENR LT, {HohiclE
PEEY L 5 mM (k) PB (pH 7.4) "C 3 BRENT%, FEE
i T ML L 7~ Q-Sepharose %7 7 & (2.5 cm x 18.3 ecm) 1T
WL 7, HT L% 400mL @ 5 mM (k) PB (pH 74) T
Bereig . % 4400 mL @ 50, 150, 300, 1000 K T¥2000 mM
NaCl #&%s 5 mM (k) PB (pH 7.4) % AW TERBICHE
Hi U7, TEMEE4Y 1T phosphate-buffered saline (PBS, #HELIE
137 mM NaCl, 5.4 mM KCl. 3.4 mM Na,HPO,, 44 mM
KH,PO, & U¢ 5.5 mM glucose) (pH 7.4) T2 BRISEHT L.

IEAEBIEBNE L 7=, Z OE 4% PBS (pH 7.4) CHAHEL L 72
Sephacryl S-300HR # 7 2 (2.5 cmx 97.0 cm) {ZHAM L, &)
SR AV Ui, TEMEEISY T 10 mM MgCl, &3
tr 50 mM HEPES-NaOH (pHS8.5) &% C 3 HREHEAT L.
B2 EE CMi{t L7 Matrex PBA-30 5 & (1.0 em x
12.7 cm) (SHIN L7, 75 b % EEEER CHelik, SOmL
® 10 mM MgCl, % ¥ 10 mM EDTA # & 50 mM
HEPES-NaOH (pH 8.5) #Bfik Citt L. 5l & #& 200 mL
o sorbitol (0-100 mM) @ 7T Y= b THH LT, EHE
43 % 10 mM (k) PB (pH 7.4) T—Beifth L | RREHE T ¥
AL L7= CHT-IL 75 & SmL)WZEM LT, 77 L& R
BT CYEE%. 100 mL O(k/K) PB (pH 7.4) (10-300 mM Y
755 42y NCERH LTz, EEES%E 5 mM (kk) PB
(pH 7.4)C—BeiBEHT %, PR T F#Hk L7 Resource-Q
BT 5 (1 mLICEMUT, BT L% ERRER T Lz
#% 20 mL @ NaCl (0-1000 mM)?> 7 7 7 4 .o M THH L
7o, BLN - EMES 4 300 mM NaCl % & 10 mM (k/k)
PB (pH 7.4)C 4L L 7= anti-BSA agarose 77 7 & (0.9 cm X

3 ecm)iZHML ., FEEEER CRBEEBES ZBEH L, o
DFRWE E B4 % Centricon-10 % AV TEFER. 10 mM (k)
PB (pH 7.4)T 2 BHEEN L., RBHKR CFEHEIL L
Superdex 200HR # 7 4 (1.0 cm x 30.0 cm) {ZHEM L 72, &
BERE AV CEE LTS O ES L RIS R L
THEHATDHETCACUTCHRAFE L, T2 THLNEMS
B4y % i B R AR - (EGSF) & U T3EEBRIC
A,
mEREMBRBBOME O 10%7 L ERMIE (FBS,
GIBCO), streptomycin sulfate (100 pg/mL) (BATEILE ().
penicillin G (100 unity/mL) (BTER EE(HK)) % & L Dulbecco's
modified Fagle's minimum essential medium (DMEM) (pH
7.4) (B KBISEGR)) SRR U Tn U v R ERIE PN B2
B (BAE) 50 pL % 96 707 L— b HIZ 1 x 10* cells/well T
AL, BB S uL RUEEEH 45 Wl 2 MA T CO 1 %
2= F e 36 BRI U, dEREEL LT A
(blank) & REHEFIND BAE O (100% control) # 7%
L7z, WIZ, 25 mM WST-1 X1 0.2 mM 1-methoxy-PMS
% %% 20 mM HEPES (pH 7.4) 10 pl. &A1 L T 37°CIZ
T3S v FaX—-h L vl —h)—4
— MTP-120 (CORONA) # BV CRIZERE K 415 nm KOt
B E 660 nm OWEXRE L, BEIHE (%)
FUTFTORIZE D EH U, b N IRILE N Ak AR
(HUVEC) X 2% FBS. bovine brain extract (BBE) (12
pg/mL). human epidermal growth factor (hEGF) (10 ng/mL.),
hydrocortisone (1 pg/mL). gentamycin (50 pg/mL) K T
amphotericin B (50 ng/mL) % & ¢ofn & PN A2 HBAQ BAR S
(EBM) (pH 7.4) (E1E&ERR)) HEHPIZ, £72, b bEMh
=N AR (HMVEC)E 5% FBS. BBE (12 pg/mL). hEGF
(10 ng/mL). hydrocortisone (1 ug/ml). gentamycin (50
pg/mL) & Uf amphotericin B (50 ng/ml) % &< EBM (pH
7.4)E iR 2 9% L T BAE OBA & RIERICIIE L7,
BWRIEE (%) = ( 1- (S-A) / (B-A) ) x 100

S BUBHR UL & HA L 7o well DY

A OB ORICE

B: MFAO AL EM U 7 well DU IEE

%7 . BrdU Labeling and Detection Kit IIl % A\ 72 DNA

BRI & B AR O RE H1T » 72 7, 10% FBS £ F
#» DMEM (pH 7.4) #5417 %%# L 7= BAE 50 pL % 96 /X7
L— Az 1x 10% cellsiwell & 725 & D IZHEfEL , 30K 5
uL B OGS 45 pL 202 T COp A F 2= F —H T
12 BERNERE L7, SHBREEL LMD (blank) & 30K
AN BAE M (100% control) %A% L 77, ¥KIZ. PBS
(pH7.4) HIZ¥EARE L 72 BrdU 10 pL 2B ASBRE 10 mM & 72
BEDITMATE HIT 12 BRI Lok, 10%FBS &5
te RPMI 1640 (pH 7.4) THH L. 1.67% HCl & &L 70%
TH /% 100 uL il % C 40°CT 1 BRKET L &
& v DNA % EE L7z, PBS THF#. nuclease Z/M%
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T 37CITC 1 KERIALEE L, BiZ 10 mg/mL BSA % &dr PBS
(pH 7.4) IZFA#R L 7= peroxidase F§ A4t BrdU Hif& 100uL
ZRASIBRE 20 mU/well THIZC 37°CITT 1 ML v %
25— kL 7=, PBS T¥i#i%  peroxidase ZE 2,2-azino-di-
(3-ethylbenzthiazoline sulfonate)% 100 pL iRMIL . <=4 7 &
T kU —&— MTP-120 # AV CRIEH K 415 nm &
USRI R 492 nm ORIEE & BIE U 7, &M BALIZ BrdU
D DNA I~ Y ABA 50% FAESh HEOHRED
FR{EE%L munit TRbLE,
EABEEOERE FHERIT. Lowry ER U 280nm 128
BRI ORIR A B A4y S UVIDEC-340 43 6B RH &
FAVTCRIE L7,
BESAH SDS-F U T 7 UYATIFFALVERKE
(SDS-PAGE) i34% B#&7 VR N10%558E Y /L& A,
Laemmli® D FiEIZ W T o 7, KEN%, EAEIT Silver
stain IT kit & FVVCHRE LT, RS FRE<—A— & LT,
phosphorylase b (MW 97,400). albumin (MW 66,200) .
ovalbumin (MW 45,000). carbonic anhydrase (MW 31,000),
trypsin inhibitor (MW 21,500)% UF lysozyme (MW 14,400) %
M-,

3. EGSF DREMRICRIFTEE

WEEMOME  FHERE O MYDOEERRIL 48 X/ 1
B % AF ¥ 28— R U pore size 5 pm type (PFB 5)
& 8 um type (PFB 8) D& (Neuro Probe) &4 ML),
Boyden IEIZHEWVEIE L7 P, F v o —OTRBIZER &
25 pb, ERBIZIX 0.1% BSA 2 &1 M199 (pH 74) 2 1x
10° cell/mL & 725 X D IZF88 L2 HER S 5\ M id Mok
BiE%E SOUL HEA L, COpA »F aX—F —C GFHER
T304, MO Tt 1 Bl E S w7z, T U v/ BROWEE
BITELTIT type IV collagen “T=x— h L7z PFB 5 Z W,
0.1% BSA % 47te RPMI 1640 (pH 7.4) T 2 x 10° cells/mL
ZERR L7 T U o NERREIR A 50 uL IEA L, CO T
¥ oal—4 T 4 BlEESE, Ty —-OLE
ST 4 VY —O FRBECEE LR ¥ AP RE L,
W THMEE T ClE MR E v v b Uin, £, iFRER
AL D Checkerboard assay 1%, 48 XK/ X XA
F o L X—RKW PFB 5 74 ¥ —%H\, Zigmond &
Hirsch & O FE Nz HVT - 72,

I hBROBEERVEAFEOME Y 0.1% BSA 25T
M199 (pH 7.4) H5HIFIZ 2 x 107 cellsmL & 725 & 5 IZFRR
L 7= i PEREREHEIC . 5 mM BCECF-AM %12 T 37°CIZ
T 30 HRA ¥ 2~ b UTCHEBEMR AT o 72, HBSS
T3 EREL (420 x g, 74Y) Yotk RSO PERIE
RIS L2 T 1 x 107 cells/mL (2888 LCHV V2, &R
OB N AL~ ORI T ISR <~ HETRIE L7,
10% FBS % & &> DMEM #Z#h (pH 7.4) (2% L 7= BAE 90
UL % 2x 10 cells/well 725 & 91296 K7L — MIFEHE

L.COf vrFa_X—F—h T2 AR L Ca 7 4L
T NI 2%, BB 10 ul 202 CFZ 24 BRI
FerfuTi, PBSITL Y 3 Eigerg L TRE A%
HOERERR U i P ERREEIE 100 ul 2% 30 51 2
~— kL7, PBS T 3 e L COIFfFEGFPEREREL
7% .1% Triton X-100 % 1% T4 TOMAI%E 7E#R L | Cyto
Fluor ™ 2350 #¥~A 72— KU —%— Mill
pore) & AV, BHEIRE 485 nm H UK & 530 nm T
HAIRE A RE L7,

FHREROIME NEARBOFBEILX 24 N ET AT =
/b (diameter 6.5 mm, Pore size 5 um) (Costar) % A\ CHIE
L7z, 10% FBS % &% DMEM (pH 7.4) Sz &&E L 7~
BAE 90 pL # T AT 2 DK v TOHRIZ 2 x 10°
cellswell &72 2 X DIZHEFE L, TREICIZRER % 600 pL
METCOA »Fa—F—HhT2 AR, BAER T
2Tz )NOEETCar 7 gy MIREBIC S TH
Liztk, BB 10Ul # ERICHRIIN L., B2 24 BEls & %
G, FIUATAON T ETEY PBS T 3 HEE
FUCRBI R RO 7o SOBEM L 720 PEIEREIE 100
pL &0 o 7RI AR, FBIZIE 100 nM fIMLP & T8 0.1%
BSA #&¢rM199 (pH 7.4) K 600 uL % 1% T37°Cz T
3R VX a— LT, FT AT = ADH y TRY
BE Fl 8o 7o B R PBS T 3 EIeE L TR L.
1% Triton X-100 50 pL T b7 > 27 = L OE T EIZER
U7 AF HER %R L. Cyto Fluor ™ 2350 #i¥~A 7 a7
L— M) —F—Z AV THREE 485 nm RUHLEE
530 nm CHEOLIREE & JIE L 72,

0 BEOBE O AERE L o PERA HU TR ER
EAERL L IE L2 RBOE SR E & 0 ir Pk 2R
L7,

—BItER N0 ELEHEORME ™ :01% BSA 2581
M199 (pH 7.4) FEHAIZBRBE L2 MY 90 pL 27 L — hiZ
2x10% cells/well &725 & D (THEREL . 3k 10 uL & 700
L CHE L T 16 BERIESE L /- 5538 B SO pL 2 8RER L |
BIE&D Gress REL M TR L%, v/ 707 L—
kY —4'— MIP-120 # AW CRIEREE 570 nm & O%f#R
WE 660 nm CHMEELZRE LI, NaNO, # AV E
BMIZEWEASNIT NO/NOYEREZEMIIL /I,

T Yo/ ROMREE - T U o/ Bk #EFEIE. BrdU Labeling
and Detection Kit Il & AV THIE L7z, BEEL7Z T U o3
% 10% FBS % &1 RPMI 1640 (pH 7.4) HIZHEE L, 96
KT L— MZ2x10° cells/190 pl O EE THERE L 7= EGSF
10 uL 27— MZMMA T 72 BEME# L 72%. BrdU
labeling reagent Z #AN L T & 612 24 BFfA > F =2 <— |
L=, T Uy ko> DNA FICERDIAE 7 BrdU %
peroxidase &1 BrdU Fii& TR L 72,

4. EGSF OEMBEEL
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TRF SEHEDRSE : TRF R8T, Exs0HE Picit-1z,
ICR Hfth~ 7 2 (4 i) OFH RIBERL TIZ S-180 & 5 x
10° cells/mouse BHE L . = 16 B# . 3 ¥t% 0.2 mL/mouse
TREREL Y iviE L, B TIIEBRREKE RS
L7=, BB G 16 BZICEEAfH L. MYL 2%,
0.1% collagenase, 0.125% trypsin 2 (¥ 0.001% DNase % &
t» EMEM (pH 7.4) #MEEEE (g) %72 20 mL X,
37°CICTC 2 BERMAER L7, BAEMREEFEE, 274
R T A B2 A Z 7 — L& VTRl E EE L7, AR
¥ APYE L, EFBAMEE T T 200 LA EEFHL T, %
DABRRERL % R D 72, IEME O BALIZETTE H OME LI E
#= O THEH LT,

EHAHORERSILS | ICR Mt~ 2(6 BER)H LI
LB A S mm A2, AL/ THRPT 4 B
EE LT, 100%x % /— /L ThKE, 3T 7 4 EEE
ICE0 AR L EEHEY S 70 h—A TS5 um BICEEI L
-, EEEATARNHTALEICEEL, 2 mg/ml O
proteinase K T 37°C. 15 734088 L 7=, PBS THi##%. 03%
H,0, % &% PBS 1T 15 5 A > F 2-<—h L7z, PBS T3
[ %% % . A % Anti-human vWF rabbit polyclonal
antibody & ¥ 5% BS % &dp PBS H1°C 30 43AE L . KW
T % ¥ & h biotinylated goat anti-rabbit serum K& Of
peroxidase-conjugated streptoavidin T > % 2 ~<— h L7z,
44713 peroxidase D FE TH % diaminodenzidine & AV >,
HFBABE T CHRIE LT,

1 & PR MR 0D B RS R BEDFITE 3 : Cellgen (0.2% Type
I collagen/EMEM (pH 7.4)) 200 ulL % 48 ;X7 L— MIEA
L. 1EfA > FaX—FL7, BEHEL7ZS 0 EIZ1.0%
FBS % &¢e DMEM (pH 7.4) % 200 uL M1 X, B2 1 B
V¥ ool U7, AR BRU k. 1.0% FBS &
#» DMEM (pH 7.4) $IZ4&#8 L7 BAE % 1 x 10° cells/well
ERBIDITHEEL, CO A ¥ ¥ —F Ttk
Lo, HEHhABRE#% . B Cellgen 200 uL MM %, CO, A
VF a_—F—T | BA X 2~ LTRSSV
REAL LI, FO%, 38 10 ul ML 1.0%FBS &
A DMEM (pH 7.4)200 ul %, BICxIBRE L THEB 2 E S
PRVEEHE 200 L & EERAL BTN X C 3 BREEE L 7,
L FREFAMBE CHFBMBER LBIE L BEORIIZLY
EIERAREDHIE 1T > 72,

= 7

CMCD #7&m L=< ABkEE Mp& P388D1 DIER EAEARU
CMCD 3% 5189 < v A i ;& b 0D M & P9 iz il Ao 18 Jé 4Dl 75
£ :CMCD (100 pg/mlL) 1F{E FiZ~ v ARHIE My & P388DI
AEEE L CHRRL L 7153 BIE R ONS-180 I~ 7 AT 100
mg/kg D E T CMCD % ip.#45 L T iiiE (CMCD i
%) % Ceramic hydroxylapatite # 7 527 a< h75 7 4 —

IZE D SEL, BHNIZESIZ-OV T BAE BEREHIEITEM:
BRE LTz, Fig. 1IRT L5120 150 mM & 08300 mM
(k/k) PB G SN 7= @45 (238 T, CMCD FETEE F o st
MR g & B\ - B8 12~ BAE BSREHIHRIEME A 2 h
F 49 RU.0FEML 72, $£72. 100 pg/mL @ CMCD
TEE TIZEE# L7 P388D1 H5%& EIFICH1 T CMCD 3E
FHETORE B L B LT, 150 mM K& U8 300 mM (k/k)
PB WHBEI /28T BAE HESEINHIENE DM KGR 5
NLEMITZEREN 19 RO (FEEM L /-, ¥(Z. CMCD
MIEIZBWTH RIEEIZHE L C BAE HEFEINHIEM 4 81 E
L7-% 2. 150 mM KU 300 mM (k/k) PB %5 Hi#i 43 @ BAE
HEREIENE M R E 2 AW B OFNFRII R D
205 A L7, £72, CMCD f£fE T P388D1 K % 1%
% Ceramic hydroxylapatite 7 7 A ZEA L T4/ E L7~ 150
mM & O 300 mM (K/k) PB IS 55 %€, BAE ¢ DNA
B RABIZRIETE % % BrdU Labeling and Detection Kit I
ERAVCTHRI L-EER, DNA SAARITEEKIFAICINE
i, BKDNA BERHERIT 74%I2ZF L 12,

507 r
macrophages

Cytotoxicity (%)

Concentration of potassium phosphate buffer (mM)

Fraction No.

Fig. 1 Hydroxylapatite column chromatography of cytotoxic
activities for BAEs

The supernatants of medium cultivated macrophages and P388D1
cells and the mouse serum treated with (open circles) or without
(closed circles) CMCD were applied to a hydroxylapatite column.
The cytotoxic activity of each eluted fraction was measured using
WST-1.

P388D1 153 L% EGSF MFEE - 100 pg/mL @ CMCD {7
TETIZP388D1 %153 L CHM L7258 BE 3L 1 OM%E
NERISHEOI T Ly a~<w T T 7 4—I2E D EGSF
DO¥ER A 1T -7, Sephacryl S-300HR # T L/ < h7'F
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Table 1 Purification of EGSF from the Conditioned Medium of P388D1

Step Total activity” Total protein Specific activity Purification Recovery
(units) (mg) (units/mg) (x-fold) (%)
Conditioned medium 4910 31600 0.155 1 100
Ammonium sulfate fractionation 3700 11000 0.336 2.17 76.0
Ceramic hydroxylapatite 3010 3250 0.926 5.97 61.8
Q-Sepharose 762 380 2.01 13.0 15.6
Sephacryl S-300HR 465 165 2.82 18.2 9.55
Martex PBA-30 140 1.66 843 544 2.87
CHT-II 66.8 0.091 734 4740 1.37
Resource-Q 32.0 0.0092 3470 22400 0.657
Anti-BSA agarose 8.69 0.0008" 10860 70100 0.178
Superdex 200HR 7.11 0.0006” 11850 76500 0.146

a) The proliferation of BAEs was assayed using BrdU Labeling and Detection Kit III according to the manufacturer’s instructions.
Units of growth-suppressing activity were calculated as the reciprocal of the dilution factor of the solution containing EGSF when
the growth of BAEs was inhibited 50% by EGSF. b) Protein in the fraction was estimated by densitometry of the stained band

compared with known concentration of BSA after SDS-PAGE.

Fig. 2 SDS Polyacrylamide Gel Electrophoresis of EGSF

The left and right lanes show the purified EGSF and the molecular
weight marker, respectively. Proteins on the gel were detected by a
silver staining kit. Arrows show stained bands and these molecular
weights correspond to 55 and 63 kDa.

7 4 —IZF\V T, BAE HEFEINHITEMEIZH 150 X U040 kDa
fHED 2 5D FEEHICEBD bht, L1, IL-6.

TNF-o*Y%° TGF-B**913 Mo7H» by &, M iR Heka
BEREMETEE A2 T Z RO TV AR, 2R LD F
BV TN LE+ kDa THEZ ERHEShTWS, #
> T, AENIE S T BIEHE S O EGSF IZ oW 5 &%t
ZRERAIT o7, Resource-Q W T L7 u~ b T T 7 04—
LEONAEFEERS>OMEL 0%V EAVE
SDS-PAGE T#~7=, £ DFER. 55 T84 67 kDa f1iLiz
RTINS RRRO LN, 20X EDON
KT I BB S &2 (T ZABSA THAHZ LA
HIBH L7, #> T, anti-BSA agarose /LA T L7 v bk
757 4 —IZ & 0 IEHRE S O BSA OREERLT, *
K& CURH SN 5y % BHREENT%. Superdex 200HR 7
FAZLOSBEL - RER. 65 kKDa fHLIZE—0EM v —
7 &7, £ 2T, B SDSPAGE 2L 0 H#HrL
& A SBRERIZLY ST ERSS RUN63kDa lZ 2 AD
Ry K ENT (Fig 2). Z @ Superdex
200HR # 7 A XV EH L7-TEES % EGSF & L., BAE

I3 A HEREANHITEME % BrdU Labeling and Detection Kit
I #AWTHRIE L, $£/-, &N MRS IS
EFHETAOAESPOFZ R IERIIBIRIZVETHY
Lowry HBIZ L ARERRECTH o272, BERMOBED
BSA % fV /= SDS-PAGE %17\, ZORBED T —
DF Y MARNY—EICE D ¥ RV EBRERH L1,
ZFOFER, 85172 EGSF O HiEMEIT 11,850 units/mg, ¥
XY BT 630 ng Thotr, ARERIEIZ LY EGSF i3
# LTEH O IEMEEITE 0.146% ., FEBLE 76,500 (FIH5H &
7= (Table 1),

EGSF OT > F R+ U, BABEU4S VY SR
FAUE  PYRODICK 12X W = K h¥ L oORFEL AT
L7-fER R L/ EGSF iz F R %3 U iEMITRS
bhilemotz, E£72. EGSF 10 ng/mL % 56°C. 30 5EUL
1% BAE HAEIMHETESHAZRIE L L ZABEMITHNEL
7=, & HIZ, 100 ng Da-chymotrypsin ¥ (X Proteinase K T
37°C. 60 Z34LVER L 7= %12 BAE SREMGIIEE 2 RIE L /-6
#. Fig 31T XD ICHBEICB VO CESTEA L, ¥
VRN SRR O I E I AR L SIERRE £ TIE
PEAMET L7z,

80 a.-chymotrypsin - Proteinase K

b
i
oA
Av«-‘-.--.t:Qﬂ‘.?t'& -

T T T
0.01 0.1 1 10

Inhibition of BrdU incorporation (%,
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Fig. 3 Effect of Proteolytic Enzymes on the Growth
Suppressing Activity of Purified EGSF
Twenty ng of EGSF was incubated in the presence (/) or absence
(O) of 100 ng proteolytic enzymes, a-chymotrypsin and proteinase K.
at 37°C for 60 min in 10 mM potassium phosphate buffer, pH 7.0.
Proteolytic enzymes only (@) were treated under the same conditions.

The growth suppressing activity was assayed using BrdU Labeling and
Detection Kit III.
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2 bikIZ k% EGSF B DBA®E :EGSF 10 ng L Hi L-1a,
$T TNF-a. $T TGF-B R Ut PF4 HUiED £ 100, 500
KX 1000 ng ZRE L. 4CT—HOE L%, MENK
MR BRI ETEME 2 RE LTz, TOER. 7l L-la,
TNF-a.. 5T TGF-p R O PF4 OV Hils & ARTEHE (AT
LEBERITE R hoT,

EGSF (< & 5 i BP9 AR SRR MG D vl ¥ fE - BAE H5% b
&2 EGSF % 10 ng/mL OEETHRML TO, 6, 12 XV
24 BRI . EGSF % & £/ BEHC RS LTl & fe
EHEE L. MREEFHR L, FTOHER, Fig 41277 &
542, EGSF T 6 KU 12 Bl 7o ifaix, FEE O
xt BREE L bl | o T BAE BFETEME AR D b,
oAz #atg 72 BitE Ca v 7T MIE L, ThiC
% L. 24 Beff] EGSF CTALE U 7= AR IS Hhas # 24 el T4
(RSB ER D B, 72 BRRAEIZIZW B/l
HRES R BT,
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Fig. 4 Reversibility of Inhibition of BAEs Growth by EGSF

BAEs suspended in 100 pL. DMEM supplemented 10% FBS and
antibiotics were seeded on a 96-well culture plate at a density of 3 x 10
* cells per well. The purified EGSF was added to the incubation
medium at a concentration of 10 ng/mL and the plate was incubated for
0 (O), 6 (@), 12 (), and 24 h (W) in a CO, incubator. After
incubation, the medium containing the EGSF was discarded, the well
was washed three times with DMEM, and then BAEs were cultivated
in DMEM containing 10% FBS and antibiotics. The number of cells
was determined by the trypan blue dye exclusion test after BAEs were
harvested by trypsinization.

EGSF @ BAE. HUVEC B U HMVEC 1RaI- B (X9 % : BAE,
HUVEC & O HMVEC 53 E3E-IZ EGSF ##/mL. £h
2o & R RO DNA A REEICRITTREBL BRI L
7=, Fig. 51z 3 & D1z, EGSFiZih b 3 fEOMmE N
MR E TR L, 2 ng/mL LA EOREIZISU TR EFEH
HIEM AR L7, F72. BrdU OBV AHHERIFERO
50%|7 7 L 7= B O EE 1T BAE (238 Ttk 04 ng/ml T
&5 OIz% L, HUVEC R UVHMVEC IZ8W TEERER
%05, 2ng/mL THh o7,

EGSF EFMRERAEICRIZTRE « JEMY A F U A
v TNF-oid. MEEHRICESEIERT 2 Z&ICL VEEE
BlER T ENmbLN TS ¥, £ 2T, EGSF @ 1929
B} S-180 #EfQDIEFEIZ % T 5 BB LRI L

807

0 T — T T 1
0.01 0.1 1 10

Inhibition of BrdU incorporation (%)

EGSF (ng/ml)

Fig. 5 Inhibition of BAE, HUVEC, and HMVEC Growth by
EGSF

BAEs (O), HUVEC (@), and HMVEC (A) were incubated with
purified EGSF at the concentration indicated for 12 h in DMEM and
then BrdU was added to the medium for labeling. The amount of
BrdU incorporated into the DNA of BAE, HUVEC, and HMVEC was
measured. The result is expressed as the percentage of the DNA
synthesis inhibited and each point represents the mean of triplicate
samples.

B, EGSFBEH 1 pg/ml O F R 7 BEIZEBWNTD,

PBS Z AV V-t FREE & Bk ORGSR A R LT, £72, U937,
MM46 KT8 YAC-1 OEEFEIZ-OUV T b S-180 2 L929 & [F#k

(2. EGSF 1 pg/mL CTiafil b A RITSen o7,

2. EGSFOREMBRICRIITIEE
2-1 Bk OB EEICRIZ T EGSF D EE
WERE  EGSF RUHHEROEMER T & L THLND
MLP*?% I T, P ERO BRI RIET EGSF OF %
a7 (Fig. 6), IFHEROWEEFEIT EGSF O BE O
Az, BACER TR OB O R 2~ L, EGSF 49
20 ng/mL IZHBWVTERKRDEF HEREEMTED b, PBS &
AW BEEOK 75 FoFhREER < LT, IMLP
AW T PR L R ICHIE LR, 100 nM @
B TR RO HREEENRD b, Z OROFEEMISE
X EGSF #9520 ng/mL OB 12 ETH o7,

Wiz EGSF 2 L B H RO E{bE% checkerboard assay
12XV #RMT L7-, EGSF BESHHFEREELEELY T/E
TEVEBE AR (positive gradient) Z {ER L 72581280
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Fig. 6  Chemotactic Activity of EGSF

Chemotaxis of neutrophils and fMLP was measured at EGSF
concentration indicated with a 48-well chemotaxis chamber and
expressed as the number of migrated cells per visual field under a
microscope with 400 x magnification. Each point represents the mean
* S.E. of four experiments.
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TREAB KA R EROBEERAEML TEY |, Vv
NHLTELY EBOF T EGSF BENEHBE (negative
gradient) & D #FPEROFEEHIIWEA L7, £/2, LEBR
U TRED EGSF BELSE—THHBENLORVEEIC
i3, EGSF RE QM FREROBER LA LT,
MmERRMII3T DB RUCFEREE : 1FPERD BAE ~
DEEE K NFEEIZKITT EGSF O 8% #5f L7~ Fig. 7A
IZ7R9 & 9 I EGSF 50 ng/mL LA E O E CHNZ 7= 4F HER
DK 50% 705 BAE (ZHEE L TR . FOBE., PBS 2 AUz
ERREE L LB L TR 5.7 (S OB R AR D b, GH
B BAE JE~DFERFEIZEB VTS Fig. TBITTRT L 512,
EGSF 100 ng/mL O B THl X 7= £F P ER DK 40% 73 B fE 85
F# O BAE 12 FEiB L. PBS & AV 7=t BEEDHK 2.7 {31z
FERRESB AL,
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Fig. 7 Effect of EGSF on Adhesion to BAEs (A) and
Transendothelial Migration (B) of Neutrophils

BAEs were treated with EGSF at a concentration indicated and
BCECF-labeled neutrophils were added to the culture medium afier
removing EGSF.  Each point represents the mean *+ S.E.of
quadruplicate experiments.

Migrated neutrophils

—

2-2 MO BEEIZx T 5 EGSF DS

WERE . Fig 812" T L DT, # Sng/mL O F 7 BE
IZBWTERKRD Mo EENZD B, PBS & AU/ HR
BHOKTI3IFEOMe EEEE T LT,

—MEZ=FE (NO) E&HE : Fig 91”7 L 912, EGSF &
EARIFEC MOIZ X 5 NO FEANB D L, 50 ng/mL LAk
DOEE T M 10° cells 7= 9 NO, IZHE L T 12.0 nmol
? NO EA AR, Z0O NO EARIT. MeH»HD NO
PEARRET S Z L2 5T 5 acetylcholin % 10 mM

OEETHWIZEBONO EFARLIZIERE CTH 1=, —F.

EGSF @ BAE {2 £ % NO FEEAIZRE L Tix. AV /= NO HIE
ETIHRAERRLLT CH- T,

2-3 T RKROBEEIZKRITT EGSF OEE
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Fig. 8 Chemotactic Activity of EGSF
Chemotaxis of macrophages was measured at EGSF concentration
indicated with a 48-well chemotaxis chamber and expressed as the
number of migrated cells per visual field under a microscope with 400
x magnification. Each point represents the mean *S.E. of four
experiments.

2 Q,
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Fig. 9 Effect of EGSF on Nitrate Production by Macrophages

Each point represents the mean of triplicate samples.

WEFERE | EGSF 1347 HERRS MOD FERREA LT 5 - L &
SETIZRDID, thoOBBMATHD T V /8BRS
K AEF EGSF OEBIZOWTHET L7, EGSFD T U 23
HIZxt 3 D ETEEIT . 4 PERC Mo Tl EiEMEN R
5472 EGSF 400 ng/mL OB T HIZE A LRD S
N h ol

HREEE . T U o SERESR IR PO 4 O IE T EGSF %R0
LT 72 B§RIHE34% . BrdU Labeling and Detection Kit ITl %
FHWTT VU EROBEFETEE 2 BIE LTz, FDOFE % EGSF
400 ng/mL DEEEIZINT & T U o7 SERBEFEIZ 13407 & 88
ERDRPoT,

3. EGSF OEHBREEE

EGSF & TRF O#FES : 100 pug/mL DT CMCD % 0
L 7= P388D1 1548 L& 3L 7°5 . EGSF & TRF # Gkl L
7= (Table 3), Hi%4 ® K U Ceramic hydroxylapatite
Q-Sepharose, Sephacryl S-300HR. Matrex PBA-30, PBEY%
K anti-BSA agarose D 6 FEO W T L~ NI TF7 4--
IZED ., #9917 pg O Y 37 #1577, BAE BEEENH]
&M K U IRMETEMEI L £ £ 68,000 K UF 92,700 54
Wi, EHEEINEIT 036 BT 0.50% T -7~ &M
D HIEMELEIY Mattex PBA-30 A5 L7~ b7 57 4 —
DELMELAME T— 1l 12.2 27~ L 7=, Sephacryl S-300HR 7
Fhraw NI ST 4 — 28T, BAE HEREHHIE T
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Table 2 Purification of Growth Suppressing and Tumor Regressing Activities from the Conditioned Medium of P388D1

Growth suppressing activity

Tumor regressing activity

Step Protein = Ratio of
(mg) Total activity Specific activity Total activity Specific activity specific activities
(units) (units/mg) (units) (units/mg)

Conditioned medium 31700 4890 0.154 43800 1.38 1:8.95
Ammonium sulfate 10600 3660 0.344 32600 3.07 1:891
fractionation
Ceramic hydroxylapatite 3340 2750 0.823 26500 7.94 1:9.64
Q-Sepharose 358 831 232 9070 253 1:10.9
Sephacryl S-300HR 139 472 3.39 6070 43.7 1:12.9
Matrex PBA-30 1.16 154 133 1880 1620 1:122
PBE%4 0.0197 66.2 3360 811 41200 1:123
Anti-BSA agarose 000179 178 10470 218 128000 1:12.2

a) Protein in the fraction was estimated by the densitometry of the stained band compared with the known concentration of BSA after

SDS-polyacrylamide gel electrophoresis.

STFBHI40 & 150 kDa Iz b s, NEBHEHMEE
13 150 kDa fHEO &S FRESIZOABHEI NI, 20
JEMEEI S % PBA-30 7 T LMMIZEML4E LR, BAE
HEFEANEITE M L I BNETEME 12351 100 mM sorbitol YA HY
EHAIZORFRE &N, PBEY » T LIZB W THEHIEMHERR
pH4.1 fHEICIEH &7, Z OB Iz s il 0 BSA
NEEN TS, anti-BSA agarose 7 '7 L AWT
BSA #BRE L7, WIEMHIIICRBEEBEMZHRE I,
BT - BRER. 10% 7 L& AV SDS-PAGE SATIcfit L
TRER. ST BRI S5 U 63 kDa D2 KD/ R &
i, ZoMRER % Superdex 200HR # T L7 v ks
FT74ZTHE L& 2 A, WIS T8 65 kDa
fhEizisH L, %@?ﬁf&t ~7 — L7,

Invitro e RLEEIZ R IX T EGSF DL . BAE. HUVEC
B UVHMVEC O in vitro & JERAEEIZ RT3 EGSF O
AT — U EIC X O RET LT, Fig. 10 13 X 51z,
EGSF iz 72 W REBRERIZ BV Tk, B3 3 BIZIV
NOMmE NG BEIEAE L7208, Sng/mL OBET
EGSF &M 4 7= A5 12130 o & N I b B IE R
MIRE SN, BiZ, BIEERL 2% S ng/ml OBET
EGSF M1 % & WINDEAIZ S 48 FERIZICITE R
AL 7=,

EGSF DIEH-REEM - R EGSF #Zh OlEEBEEMN %
Fig. 11 {27 L7z, FEESE R o4 S-180 ABAREIIAIE f D #
SEEKFRICED L, v~ AH72 015 ng LA D EGSF
BETRROEBBHFESEE L, £/, ZOROAE
S-180 #BFEFUT X FREE D 20%12W4 LT,
EHAROREREILFMIRE  EGSF I L 2N EMiaD
RN S & OB IEEBFMEICEAE L TV A a5
7=, S-180 #BHE L T 14 A~ 7 A TER EGSF %
iviEE L, Fo=u 220G LESHE %5 human
vWF $iuiin i % A CRARRRLFEICmET L 72 (Fig. 12),

Fig. 10 Effect of EGSF on Angiogenesis in Vitro

In vitro angiogenesis was carried out according to the collagen gel
method. Endothelial cells from bovine artery (BAE), human
microvessel (HMVEC), and human umbelical vein (HUVEC) were
plated at an initial density of 1 x 10° cells per well in the presence (A)
or absence (B) of 5 ng/ml of EGSF. After the tube formation of
endothelial cells was completed as shown in (B), 5 ng/ml of EGSF was
added to the culture media and the plate was incubated for an additional
48 h (C). The cells were observed daily and were photographed with
a phase-contrast microscope at 200 x magnification.

VWF (ZIf & NI L - TREEAE S migic it Sh
HMiEEECE T ARFTHA7=0  BELAZGTOnE
FEEOREIZAV L, EGSF %5 24 BRRLINICIESH
B~ mER RS Hiv, 48 BER% T HInITEE
MBEEIZIEN > T, E/2, EGSF 5 72 BH%C
B DIEEMROEENRBD LT,

# B

AHFFTETIE CMCD L f== 7 ZFEHE Mo R Ut = v
2 B MR P388D1 DE:E LiE T BAE HYFEMHIIEE
PEICRVCH U, B2 S-180 B L 72~ 7 A2 100
mg/kg T CMCD Z##IRAKR 5 L5810, mMiFPRICH A
HAEMBIEMEARD /-, £ 2T, CMCD THlE L7
P388D1 K5 FIEAORME B R N8 D
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Fig. 11 Tumor Regressing Activity of EGSF

EGSF at the indicated concentrations was administered i.v. to mice
bearing sarcoma 180 tumors via the tail vein and the tumor regressing
activity was assayed. Viable sarcoma 180 cells (fille dsquare),
macrophages (slashed square), polymorphonucleic leukocytes (opened
square), and lymphocytes (dotted square) in a stained preparation were
counted using a phase-contrast microscope at 1000 x magnification.
Results present the mean of five animals in each group.

(40 x magnification)

Fig. 12 Immunohistochemistry of Paraffin-Embedded Tumor
Tissue of Mice Injected with EGSF

Tumor tissues were extirpated from mice bearing sarcoma 180 tumors
before (A) and 24 h (B), 48 h (C), 72 h (D) after the administration of
15 ng of EGSF.  Paraffin-embedded tumor tissues were sliced with a
microtome and sliced sections were incubated with anti-von Willebrand
factor antibody. Immunostaining was performed with diaminobenzi-
dine as a substrate for peroxidase after biotinylated secondary antibody
and streptoavidin-peroxidase conjugated were reacted to the sections.

HIhruvw hFF5T7 4 —i2& Y EGSF OFMEITo7
R B 76,500 fFOERURR MG D72, SDS-PAGE
S LY ARESRIZIL S5 KU 63kDa D2 KD F 2Ry
B8y FaROTZN, BOHNTAEMIT 630 ng LMETH
" . %7-. Concanavalin A (Con A) Sepharose H 7 AIZ &
5HELRABERTCIIEENAHER LD, Zhil B
IR AIRETd - 72, EGSF i Superdex 200HR # T AIZ &
D65 kDafhEiICIEH an//od, KERICEEND 2

BOE L RIDIBLELLN—FNED EGSF Th b &
%géﬂﬁ_o ARE AT X, = F o UEMHETRES N
3, a-chymotrypsin =° Proteinase K L\ o7z ¥ > /37 B 45
FEBEFRAEEC 56°C, 30 yOBMBERIZ L W RIETH Z LA
L, AVUNRIHERFTHL I EN RN, 1 kY
EeGER A R L CHE &L RMICEE S 95 Matrex PBA-30
H 7 LIZEWVT EGSE i34 7 A 24REF & 41 sorbitol (T &
DB LI LD  RERTFIIEHEETH L ATES
i,

Moh HEEAE X, B N R AR EERE SIS £ 3
F & L TIL-1a, IL-6 . TNF- ot X TGF- BRI 5N THE Y
7, BEOMEIZINE PF4 H B N AR LT
FREOHEEIFIE I H 35 Z LAl sh g
% ZC, IL-1 o, TNF- o, TGF- B X PF4 O Ftik % H T
EGSF OEMEEZ R LFER, EGSF XV Fhofik
T HEBEIMEEE R T &0z, TR B | EGSF
TV ML EITR2 B ENHEMNER T,

EGSF OEFEIMHINEMEIL FIF A Cldd 543, I P AR
R U CERARMAE W EEEERAR O ST,
EGSF (I BAE (£7>9 TiZ72 < HUVEC K * HMVEC (Zxt
LCHEIMRIEE 2 R L= 2, T OEMOREL BAE
W23 U TR b8 < B HMVEC, HUVEC T8 ~ 7= EGSF
OB NI ST S EARRE OBV AL CIERN
AR OBEEDOEIZLD I ENEBL LN, L L 7aMn
5 A ETICHE S TV A IE P ABIEFEI IR+ T
& % Oncostatin M (OSM), TGF-B. TNF-a. angiostatin /%
Uf PF4 OB KHEREIMHITENED 50% % 3 RO B E X
hFh 02 ng/ml*, 1 ng/mL*”, 3 ng/mL*, 300 ng/mL*®
FO2 ugml*Toh B = LAt EGSF 1388 1) 72 A i &
AIREFEMAIE 70 1 D TH D Z E RPN E o1, £/
EGSF i% S-180, 1929, U937, MM46 & UX YAC-1 (DOHEFE(Z
IO EEBERITE 2722 8 L0 EGSF idIE &L
AIRIZEREMICIERAT b0 B LN,

BMERITECHRTOBEAE IR > THEL EE
ORIEEMLIZERET 5 2 LnmohTuns, £7-, Afmk
OFEENIEL, FEME L TICERTICEEE S ED
(chemokinesis) & ELHERF OB E AR 4 3838 L T H M
YA - THBEIT 281% (chemotaxis) & ME X HiL Ty
B9, 4HE, FHERK, MR T U o SBROMEEREC KIT
4 EGSF OEEBL BRI LI-E 25, EGSFIXT U v 3Bk
FLUTTT LA CEEBEELRO 20 M, HFHEKE T Mo
Rt L CHSEE REEES S R LT, £, FPERE A,
7~ checkerboard assay {Z & ¥ . EGSF (2 & 2 #f FEKOifEEIL
chemotaxis TH 5D Z L B R&E 7=,

FHERDME S ~EET B 7= DI FER & N AR
MOMEERSKETH S, B, FPERITMENE I
Fu—Y o7 L TWAR Hx ORIERKIZ L0 N
WHEE L CRIRA SR IT A Z LiIc L o mBEMIRET A
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EEZ LTS P AIFFEIZIV T, EGSF M EN
FZ $BRE A~ IF R ER O HE FHE K OV AR R 0% B RE %
HIREET 2 &b  RKRTFAMENEARIZERL TN
BRI R B P EROBEEE & . B2, WM
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