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Abstract

We investigated the ability of angiogenesis in PC9/F9 cells (from a highly metastatic
human lung adenocarcinoma cell line) as compared with PC9 cells (from a low metastatic
human lung adenocarcinoma cell line). In vivo tumor growth assay using BALB/c nude mice
(7 mice/group), showed that the tumor volume of PC9/F9 cells on day 35 (230.7%31.3 mm®)
was significantly larger than that of PC9 cells (90.9+24.7 mm®) (p<0.001). However, there
was no significant difference between PC9/F9 cells and PC9 cells in an in vitro growth assay.
In a dorsal air sac assay (DAS assay) using ICR mice (3 mice/group), PC9/F9 cells (4.7+1.2
vessels) showed stronger neovascurizationin in compared with PC9 cells (0.3+04 vessels)
(p<0.05). In an enzyme linked immunosorbent assay (ELISA) and Western blotting analysis
there were no significant differences between PC9/F9 cells and PC9 cells in the protein
expression of vascular endothelial growth factor (VEGF). There was no significant difference
between the gene expression levels of PC9/F9 cells and PC9 cells on ¢cDNA array analysis.
Matrix metalloproteinase-2 (MMP-2) activity in PC9/F9 cells was remarkably stronger than
that of PC9 cells in Gelatin Zymography.

From these results, we considered that of the increased metastasis of PC9/F9 cells might
be induced by augmented angiogenesis. Furthermore, we speculated that the augmented
angiogenesis of the highly metastatic PC9/F9 cell line might be induced by increased MMP-2
activity.
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SRR DS FHEL AT 572012, ThETIg,
% OWRES b bIEBEEE TV O, Ml
DA - R, MRRAVEE RO SRR, Al
JEENEE, integrin OFEH & BBk, HEBBNRARRE 2% DB
o le ST AT e ST & 722,

FAx b4 FETICe MiBEME (PC9) 206, &
RIHi e % k3 mimftk (PCY/F9) ML, £
DEEBREREROFED—>2 & LT, integrin ®5EH
LR OZ LG L TWE I L2 MG L TE "

REOWG L EERICB VT, MEHEImO CEE L
BeEl % Bl LT 5B Z LA 1970 F4L D Folkman 5 D
WFZELLRE, L2ZWICHH S 202 > TETW 5™, B,
PrEmAE OB &ML OME L OB, S 5121,
M5 PRI R Sy &, PIRC R o B i & 4 fve
TERZARAE S 5 I PR BE5H R F- (vascular endothelial
growth factor: VEGF) RHila L8 5% (matrix
metalloproteinase: MMP) I8 Fr A E/EH 1IR3
LIFFERHEATHDLYY, Iilt, © b AT ) —<HiER
¥ Lewis lung carcinoma (LLC) HEIEHFE? mouse
fibrosarcoma HHaBHK", © b BEEBEREK",
OAWFLIE, BIVEE, KEFEoRERK S 2% M
W, EIRBRICBIT 2 IMEHERONE2Z R L 72k
HEDV % ENTED, b MliESEBERIC O W TOR
R IZ L VODBIRTDH 5.

PCY/F9 Ml i M T bRl IR R PCO 70 & 8
VEN, T ATEEOMIEESBILE SN 40,
K4 Z OO DMk DR BE & & A 5E o B
P& A9 572912, in vivo, in vitro HJAES L O
< AWEE T (dorsal air sac assay: DAS #:) #
W7 MEFEROEREZTRS &L BIT, £40HM
fa® MMP {4 & VEGF EAREIZ D WTHRE 2
7.

L% 5 YW

1. Az

b i e Ak PCO 13 O EE B K 4% (RURD) Tt
7. ¥ N, RPMI 1640 (Immuno-Biological Laboratories,
Gumma, Japan) +10% fetal calf serum (FCS) (=
A bZ, WR) THEEINZ. PCOMRE Gx10°) %
BALB/c X — F= 7 X IZRE#HRNES L, Wik z
e S 7%, BREOHEMIEZRHZERITTHMS
&, HE, BALB/c X—F~7 ZR#IR L h &5F
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HEVH)BMEER QMY R L. WM rET5<Y
ADHFZLTH57/72, MiEEEIZ0-12 5 834
2, MiEBrhdEiz 025 16 fich Y, HiEk
Rex A9 5 b MililksEiartk (PC/F9) 2344 57z,
ZoMifaize FHFETH B Z £ Alu PCR THER X
nzz.

2. B

BALB/c X — K~ X, 5#i#, M, (Clea Japan
#1) % PCO Mg & PC9/FI ML in vivo ¥EFEHE % M
Y B72OMHEH L7z, ICR ~ 7 X, 5 ik, M, (Clea
Japan #t) % PCOMiRg & PCO/F9 Hll Fa o ¥ # B T =
2 & B M ERROMWEICHEH Lz, 202 DK
EREM ORI LTI, AARERNKS B Y32 B P
ZREOFT 22T 7.

3. in vivo IZ &+ 3 PCY #ifE & PCY/F9 #fa o) 1
JERED L8

BALB/c X — F~x o & (5 - M) % 73,
PCO B & PC9/F9 B2 45F, Mia A 3 HHil< natural
killer (NK) MifaiE%2 M5 S¢52HHTHT > 70
GMl 3tk (Fa v xs8y, HH) % 16 mg/ml Dik
JET03ml (048 mg) REIIRD S L7,

5x%10° ® PCO Mg & PCO/FIMNE % X — F~< 7 A
DB T IR Alith, RERFMICRRINES; O RAE L e
THEREEFRNL, [RExHE/2] oXThikr i
WL 7.

4. in vitro IC& T % PCY #li8 & PCY/F9 Hifa D
FERED LLE [ 3- (4, 5-dimethy-2-thiazolyl)-2, 5-diphenyl-
2H tetrazolium bromide assay] (MTT assay)

10% FCS &4 RPMI1640 T PCO #liffie & PC9/F9
% &% 1x10°/ml (ZFHB L, 96 well plate 12 8 well
30 200 Wl MR E A, CO. A ¥ FaX—F —
(95% air, 5% CO,, 37C) IS THEE L. BH»2H
e 5 H O, 200 wl MK 3% 8 W 125 mg/mIMTT
(Sigma, USA) &% 20 pl #ing, 37C, 4 Wefks
# 1L, 2000 rpm T54MEkL LT LiEZbRER, ¥
AFIWVANVKFF Y F (DMSO) (FEisE, KB %=
00ul #EAL, EFTV3HBOYA 70T L — 11—
% — (BIO-RAD t##) % A\, % ¥ & 560 nm T
WO EE % P AE L 72"

5. ¥ ABEETE (dorsal air sac assay: DAS
&) ICE 2MEFEREDAIE
DAS D AR FH K %) F 4 52 1& Olkawa & D F
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B o 722 ByWIZICR~ ™ X (538 k- M) 3PT
o, Mk PCY & PCY/F9 il L 7.

IYKRTY 7 OHME14 mm, AEE10 mm, &5
2mm, IV ART7H, Billerica, Massachusetts, USA)
DOWHICME X ¥ b (IVETH) TT74 V5 —
(RT7H 4 X045 pm, I URTH) 2EEY, JAEziE,
IF Ly FFH A FHRATHAE L. phosphate
buffered saline (PBS, FG#i#E, KEk) < PCI Ml
& PCY/FII NG % 4 4 6.67X10°%/ml @ i (2 §H 4
L, 015 ml CGHifa%1x10°) Z{EHZTF ¥ /N —
WCIEAME, EALZ A 0 HCHSE L7, MIBEA
BOF ¥ Y N—IPBSHW Tz L7z ¥ —LITA
h, B EORE L.

BB HIC Y AORRIMELEZHE, +> 75—
VTR L, JRRER L D ISR T % 8 mIE TITIE
AL7z. BEH XL DEWIS cmfEEDOL ZATHRE%
15 cm BEITKFEWB L, Fv o N—2HHE THA
L7z, WHANZAF Y AF—F5—TH L 7.

Fr yN—BAT7HBIZY Y A% Uk CREE
L, BMEZIL<YRAL, KELHMEL:. ZEWOT
Y YN Y S LR LD T ANy F Uk
BE, BEMECHEL, RS 2mm iz s (T
ANy F VORI 2mm DT, Thiz k3ol
HEIZ L 72) BT LT B A 2 Pk maE & LT,
ZORE MR,

6. Gelatin zymography(Z & % Matrix metalloproteinase
(MMP) DAIE

PCY & PCY/F9 Ml % K538 L 7214, MG % %
2,000 rpm T 10 /- Mk L 72 #, Ll &= L,
Centriplus Centrifugal Filter Devices (I =& 7%k
) %5 T, 4000 rpm TE D LR % RALIEE
T2 fEICEMLA. HABIORAD 74K M) —X
#:# READY GELS J®# )V (gelatin i 1 mg/ml)
ML, sample 20 pl 12 sample buffer [0.125 M
Tris-HCI pH 6.8 (Sigma, USA), Sodium dodecylsulfate

(SDS, MERCE, Germany) 4%, 71 £V ¥~ 10%,
Bromophenol blue (FIDGHESE, KBR) 0.004%] 20 wl
ZINZ, FEFE 200V, ®it50 mA, Zid T 40 5k
B X ¥, sample DREHEEZHHEL7-. €L T, 25
%Triton X-100 ¥A# (Sigma, USA) T 30 4/ 2 [,
Wol ) EIREBLANSSIVEREL, SDS %D
BT, WIS LB A e L2, RIZ50
mM Tris pH 80 (Sigma, USA), 5 mM CaCl. (1t
MEEE, KB BT 10 Ik L, BESR ROUS [50
mM Tris pH 80, 05 mMCaCl,, 10°M ZnCl, (16

183

HWigE)] 2 ANTITC, 16BFHA v Fax—-1 L, &
HE 53R %17 > 72, 50 uM Tris-HCl (pH 8.0) buffer
T2 0 MHkE LT, 1% 77—~V —7 ) — (Sigma,

USA) T20 5t L, 5% R, 10% A% J — )
T3P L7z, KREFEICLIO Ny 2 75 2 FidHE
Gt E N5 HS, MMP OFLET 5 41X gelatin A°
SR NI 72D A ARG L7z N v R & LT
2N 5. Standards 1 human proMMP-2, MMP-2 and
human MMP-9 (Chemicon, USA) #ffivy, 0.1 mg/
ml OJEEEC, 10 ul |2 sample buffer 10 pl %z 72.

7. BEFREAEE (ELISA) (C& 3 ilfaEERT
VEGF DOEIE

VEGF Ol & & — X Pufkbifk & L T rabbit anti-
human antibody #, ZXPifk& LT goat anti-rabbit
antibody % fi\» %4 Cytimmune Sciences 1 (USA)
# ACCUCYTE Human VEGF ¥v MZfHH L 7.
PCO Ml i, & PCO/F9 Mll i & 24 IRy ] 55 48 L 72 %, 96
well plate D45 % 8 well 12200 pl/well D};%E L%
AN, T2 T IVIZHE - TEFT L 72, I Color
Reagent &% ANC, Hizk L7z BIO-RAD 3550 %A1 2
7L — b —F—%HNT, WEKE 490 nm TH
JeEEZE L7z, % VEGF Standard O % X-dil
W2, W L2t o OD. fHx Y-8l LC, standard
curve Z1E L7z, 2 LT, PCO#IL& PCY/F9 iz
RRW LEEF O VEGF ® OD. fii%, standard curve
X0, VEGF B (ng/ml) (JH5E L CIHEME L
7z.

8. Western blotting analysis |Z & 2 EEHED
VEGF DOEIE

PCO #ll g & PC9/F9 #lll iz & RPMI1640+10% FCS
T1xX10°/ml OMBBEICREL, BMRRE L EW
KB (19%) LRBmFEIRE (1%) 1ZiE L7z COo. A
YFaN—F—T2o0Mtk% 24 FEEEEFE L 7.
MR 2 3k te, mEES Nz A€V A
P—TREICHI LT, ©¥ra= y#d: (BCA )
KXo THfaoRERRELZME L. ZORES
500 ug/ml 1Z## L, Sodium dodecylsulfate (SDS)
- RYT7Z2YNT I RFIV (SDS-PAGE) RV 72
Y= A NIRE 125%) CESKKEIEZTT-72. —X
PUARIZ polyclonal goat anti-human antibody (R&D
Systems, USA) #J\»T, Tween-PBS T 0.2 ug/ml
WARLT, BESh-= bodio 2 (HA BIO-
RAD 7487 bV —ZX4H) oFKMmITMA T, 1HH
FiR TN S 72, ZkPiUkiE HRP Cojugate CTHRE%
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L 72 polyclonal donkey anti-goat antibody (Santa
Cruz Biotechnology, USA) % Tween-PBS T 5000
ML T, 1TIRHEZEIETRIE S ¥, k5501
I¥ECL +Plus¥ v I (Amersham Pharmacia Biotech,
USA) ZfEHLT, X#7 4 VAIZHEHLL.

9. ¢cDNAY70O7L1ICZ&% VEGF, PDGFa,
PDGFb, EGF, EGFR, FGFR-2, IL-1 cmRNA O
&t

PC9 & PCY/F9 fllfa ™ RNA i3 % 5813 30wk
21 I2#E U C4TVvy, mRNA i oligo-dT-magnetic beads
(Toyobo, KBR) #HWCTHHiH L7, ¢cDNA 7L 1 ik
GeneNavigator™ c¢DNA Array System—Cancer
Selected— (Toyobo, KM) ZHWTIT-7z. 74V
& —EIZi3 177 O e MERE DNA BT 2 AR » b &
hTBY, ARy pSNT@BIETY A NI TROF—
L R=TUTHIW/EI N TW 5B http: //www.toyobo.
co.jp/seihin/product/genenavi/genenavigator.html.
probe OYEKIZ, reverse transcription, ReverTraAce
(Toyobo, KFK), random 9 mer (Toyobo, KK,
5 ug polyA RNA #H\WTIr-72. %@ cDNA probe
&, biotin-16-deoxyuracil triphosphate (dUTP)
XY IXWVL A ¥ F )VidImaging High
Chemifluorescence Detection kit (Toyobo, KFK) %
fi o TH M L 7z. Chemifluorescence substrate &
Vistra ECF substrate (AttoPhos) (Amersham
Pharmacia Biotech, Uppsala, Sweden) Z i L 7-.
Chemifluorescence image (& FluorImage I & ¥ %
72. ¥ 7 ViR E % Imagene (BioDiscovery, Los
Angeles, CA, USA) T = b L, E-Gene Navigator
Analysis (GeneticLab, #LWg) TN L7z, €0
background ¥ 7 F IVERE DI BT D 3 /5 &
L 7%

10. fREHEEMT

PCO il e & PCY/FI9#l fid ] @ A 78 7 M & 12 13
Independent-samples T test DFEZ VY, &I
STV 7 - SPSS 115 ] (SPSS Illinois, USA) #
R L7z, KL 5% ZEE L, p i 5% HKii
rHEEEDY E LT

w R
1. in vivo IZ& T 3 PCY #iig & PCY/F9 #Hfa o> 18

FERE DI%ET
PCO ML & PCO/FOMNELZ ~ 7 AR FICBAM L T
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Fig.1 In vivo tumor growth of PC9 and PC9/F9
cells. The anti-asialo GM1 antibodies (0.48
mg) were injected via tail veins of BALB/c
nude mice (7 mice/group) 3 days before
tumor cell inoculation. PC9 and PC9/F9 cells
(each 5% 10° cells) suspended with PBS were
inoculated subcutaneously into the dorsal
area of the mice. On day 7, 14, 21, 28, 31 and
35, the tumor volumes of mice were
measured and calculated by the following
formula: tumor volume = (length) % (width)?/
2. The inoculated tumors of PC9/F9 cells
were significantly larger than those of PC9
cells (*p<<0.05, **p<<0.01, ***p<<0.001)

14 HE?S 35 HH FT, REMICERSFAR 2L
7okE R, WEE A 35 H H o PCY/FI Ml g B o> 1k f&
(230.7+31.3 mm?®) ¥ PCO #fa#E: (90.9+24.7 mm®)
WCHBLCHERMAREZRL (Fig. D).

2. in vitro IC$(F % PCY #ifE & PCI/F9 Hka D
JEREDIRET

PCO ML & PC/FO ML (1x10°) % CO. 1 ¥ F =
N—F —|ZTHERL, ZORHiiE% 3 H2 585 H
M, MTT assay Ti#7z. #H»S 5 HEMEL
O.D. 1% PCO M A% 0.528 £ 0.045, 0.663 =0.220, 0.851
+0.124, 1495+0.315, 1.972+0.102, PC9/F9 i i ix
0.428 = 0.058, 0.541 +=0.108, 0.650 = 0.162, 1.095 =
0.348, 13850057 THA R ZTRO LN L 2o 72
(Fig. 2).

3. ¥OAEHETE (DASE) IC& 2 MEHERE
DIRE

PCOMINE B L < 13 PCY/FIOM L (1x10°/F v >~
N=) R AFEETICBAL, 7HHIZZORM
DFZE 20 B, BEETH R LA B TR
F, PCY/FOMNufE (4.7+1.2) 13 PCOMMAE (0.3+
04) 12 U T R R IS B osg 2 7- L7z (Fig. 3).
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In vitro growth rate of PC9 and PC9/F9
cells. PC9 and PC9/F9 cells were suspended
as 1x10°/ml in RPMI-1640 with 10% FCS,
and 200 pl of each cell suspension were
seeded into each 8 wells of 96-well plate.
Then the plates were incubated at 37C in a
19% 0. and 5% CO. atmosphere. On day 1,
2,3, 4, and 5 20 ul MTT solution (5 ug/
ml) were added, then the plates were
incubated for 4 h, and 200 pl dimethyl
sulfoxide (DMSO) were added. The plates
were read on a Model 3550 Microplate
Reader (Bio-RAD) at 560 nm. There was no
significant difference in growth rate between
PC9 cells and PC9/F9 cells.
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4. Gelatin zymography (Z & 2 MMP-2 ;&4 D 1&

PC 9/F 9 MiRg X5 2 L5 % H \» 72 Gelatin zymo-
graphy I2BWT, MMP2 ® 70X v H A & LRl
1% 68kDa, 62kDa O IZHt SN WEH RNV
F& LT ENza%, PCOMIMOR: & LIEH Tk
MMP-2 DWFh bl Sk o72 (Fig. 4).

5. BFRmERAEE (ELISA) (C& 3 ilfatEs Lk
D VEGF B Dt

PCY il e & PC9/F9 Ml g » }s 38 13 ¥ © VEGF i
Ji % ELISA i CHllR7:45 %, VEGF 1 1& PCO My
# T 1159+421 ng/ml, PC9/F9 Ml #E Tix 11.90+
151 ng/ml THEZIED N9 o7 (Fig.5).

6. Western blotting analysis (C & 2 EE#ladn
VEGF DB

VEGF (478 20kD) D3> F &Gy 7 b
NIH Image (National Institute of Health, USA. F&—
2+ X — ¥ http: //rsb.info.nih.gov/nih-image/) T
FEAT L7458, WO LA REEIRDO LN 25
7z (Fig. 6).
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The average number of
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PC9 PC9/F9
Cell line
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Fig. 3 Tumor-induced angiogenesis. Angiogenesis was evaluated by dorsal air sac assay in ICR

mice (3 mice per group). (a) shows angiogenesis of 7 day after implantation of a chamber
filled with PC9 cells. (b) exhibits angiogenesis of 7 days after implantation of PC9/F9 cells.
Newly formed blood vessel was defined as blood vessel with a zigzagging character and

above 2 mm in length. As shown in (c), PC9/F9 cells showed stronger neovascurization in

comparison of PC9 cells (p<0.05)
t: neovascurization
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MMP-2 (62kD) —*>

T Nippon Med Sch 2004; 71(3)

1 2 3 4

Fig. 4 Gelatinase activities of PC9 and PC9/F9 cells by Gelatin

Zymography. PC9 and PC9/F9 cells were suspended in Minimum
Essential Medium (MEM) without serum at a concentration of 4.6
x10°/ml, and cultured for 24 hours. The supernatant were
concentrated 20 times with the Centriplus Centrifugal Filter
Device. Using a ready gels (4% T Stacking Gel, 10% T Resolving
Gel, Gelatin 1 mg/ml), electrophoresis was performed and stained
with 1% Coomassie brilliant blue. MMP-2 and MMP-9 activities
could be visualized in the gelatin-containing zymograms as clear
bands against a blue background. MMP-2 and MMP-9 Standards
were used at a concentration of 0.1 mg/ml. PC9 cells (lanes 1 and
3) and PC9/F9 cells(lanes 2 and 4) extracts were analyzed. The
bands of MMP-2 showed that MMP-2 activity of PC9/F9 cells was

remarkably stronger than that of PC9 cells.

16

—

12
B -
4 F
D’ Il
PC9 PC9/F9
Cell line

VEGF concentration in supernatant of PC9
cells and PC9/F9 cells by enzyme linked
immunosorbent assay (ELISA). PC9 cells and
PC9/F9 cells were incubated in RPMI-1640
medium supplemented with 10% FCS at a
concentration of 1x10°/ml, for 24 hours at
37C in 5%CQ.. Then, 200 ul of the
supernatant of each cell line were seeded
into each 8 wells of 96-well plate. Using an
ACCUCYTE human VEGF kit, VEGF
activities were measured. We used rabbit
anti-human antibody as primary antibody,
and goat anti-rabbit antibody as secondly
antibody. Streptavidin conjugated alkaline
phosphatase (ALP) was used as enzyme.
After chromogenic reaction, the plates were
read on a Model 3550 Microplate Reader
(Bio-RAD) at 490 nm. There was no
significant difference in both cell lines.

PC9 PC9/F9
hypoxia normoxia hypoxia normoxia

VEGF (20kD)

Fig. 6 Expression of VEGF by Western blotting
analysis. PC9 cells and PC9/F9 cells were
incubated for 24 hours at 37C in 19%0: and
190, respectively. The protein extracted

from both cell lines were used as samples in
a concentration of 500 pg / ml .
Electrophoresis was performed and
transferred onto 045 um nitrocellulose
membranes. The membranes were blocked
with 5% skimmed milk/Tween-PBS. Probed
with polyclonal goat anti-human antibody (0.2
pg/ml) as primary antibody and used
polyclonal donkey anti-goat antibody (1: 5,000
dilution) as secondary antibody. ECL Plus kit
was used for chemiluminescent detection.
The results showed that the concentration of
band of 20kD was no significant difference in
both cell lines.

Table 1 Genes expression in PC9 or PC9/F9
cells on cDNA array analysis

Gene PC9 PC9/F9
VEGF 5.6 15.6
PDGFa 2.2 52
PDGFb 8.1 133
EGF 48 6.3
EGFR 33 6.3
FGFR-2 46 5.3
IL-1a 8.1 14.1
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7. ¢cDNA ¥ 0O7 L 1 IZ& % VEGF, PDGFa,
PDGFb, EGF, EGFR, FGFR-2, IL-lo. mRNA @
R

PC9 & PCY/FOML 2 IEHMERE T (19%) T
a8k, il L72 RNA 205 cDNA 28 L, ¢cDNA
T VA BHAT LR, Fo#EIE3MHICw 5T
HO»RZEIFED N7z, T ORI 3 Bl O
17T, BB XN/ (Table 1).

z 5

FEER L, OBMRROERE D S oW, O/~
D, OIRENOR A, @ 2R E N~ OB B,
OIS N A - BRI & 0%, RS~
- BE), O, OMFHELEDE{DTaEA
ERETIEL S NS, EisBA R =R M ik 12
BT, L7 ut 209 B o A P B il <
HICHE & o, MRAEEICKT 2120, MiEE)
GEDRIIDTLEL TWDE T EDBEICKSE s Sh
TwWa" F7e, EHEOMEICIZMER EVSLETDH
5. WEEEA 1~2 mm F TIEIEHIC & o TSR
DEAFIT U ERBRRERE S, BEDEIRET 5
ZENTELD, ThULOKRESIT%5 IR X
BURAART S TH Y, MEFHEICL HBERKED
PG AUEN T 72 B,

INhE TOMRIC L o C, M ITONSF OIS
OWEANZ X > TrEA SN 27T 7 —Yick 534
JERED 53R, @WK oW, @RI HEE,
OB X 2 EEOTK, ©ORIEBEOTL & 1
MR 2O BADEODRAT v FTEBETRZ B &
ZzbNTwb, G, K4 l3HmBEOR% e Mii
PRFERRIC BT B MEFH RO ERERRL 72012, &
N2 in vivo & in vitro T® PCO k& PC9/F9 #ll
ko B 5l fE % #-X 72, in vivo 12 B\ Tk PCY/F9
MMIZ PCOMIML X » BALB/c X — F= 7 A FICE
FL7ZBES OB KA BISTLE L T/, —F, in
vitro (2B 5 2D 2 D OMILOMIERE I I3 B R A
BFEOLN o7, ZOREXD, in vivo TPCY/
F9 MifaAs PCO ML X V) b IS A REATE IS TUAE L
TV X H =X 5 O—#1Z PCY/F9 ML od ifn 3 57 AL fg
APCOMIMLE H HITHEL TWA2Z LI X B REMEAS
HorrLEZON. FZT, DASEZHWT 22/
ROk o IS 26 Bk 0 7 5 % B 75 2R, PCY/F9 e
# (47+12) HPPCOMMAHAE (03+04) IZHBEL T

BERPEMEROMMEZ R L, M5 ERE T L
TWa Z EMEH SN (Fig. 3).
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M A % FE S 28R & LT VEGF & Lo fi
HFR, €O ERTIKBERSE % &0 5. VEGF
M ARENTF O TR OEELZKRNTO—DOTH
5. FaxmEmER Y (ELISA) 12X ) PCOMIN &
PCY/F9 Ml fa D 153 L3tk @ VEGF i B % 52 L
7o, ZOOMBHRTEEZIIED L h o7,

MO E 2 EBPZE ISR L RB2ORBTHLD
T, MEICBU A EEBEREINET 2 IEE ST
HELENTDH . MO X > TIKERRR;
BICL B VEGF O ELEBEHMMAFAH ISR TS
A, Fae DL MOERFRTIE, KEESEMETT
F:48 L 72 PCO #Miffa & PCY/F9 Al VEGF @ & 158
BRI IEFMERRELRM T CREIRSAE L IR L
THWIMARD LN o7z,

F41Z45E DNARZ a7 L AT, M&HAKNT
¢ LT VEGF, PDGFb, PDGFa, EGF, EGFR, FGFR-
2, IL-lo 1= T OSBRI & M L7225, &4 0%
BRI PCO ML & PCO/FMIMLIZ B THI S H 7 2%
WhairolzZ e X, PCOMNE & PCYO/FIORMEIZ B
FAHIMER LD AR FUNOERICES D
ThsHIEMPHENEI NI

I 9 A2 i B N B2 IR A8 VEGE 7 & o I 48 37 24
W7o X o i e s, AL S 2B
RS T a7 7 — e EA L, mEMEM)S
RIERZ2 oMM~ MY v 72 A (extracellular
matrix: ECM) #iH L L7285, BE~NRE, #E,
B, SOWCHLLTEBEATEET 5 70X A 2T
WAL s 5., U077 —EORTIT M) v 7 AAI0T
257 —¥ (MMP) 2 ECM ®ERGZHEL Tw»
H5AF—=rr, 74704X0F, I v RHE
BETr5 R0 5@EETHY, AT TIZ24 1
PREENTWS., MMP 370y ¥4 2D T
EEN, —ERUIMr S B Z 2T & BT R S
5. FEIIBWTIE MMP OB SR 2 0, EEOM
H, B - R, mAFHAICEYS L Tw3 MMP
OFTH, EOFEPEMILOIEETED %\ IdidBbE
EHBERT & SR TWw b MMP-2 & MMP-9 13368
WOXTF v Ee T AEH RS, MAEREN
D5 LR REBENTVBTE, MMP2 ./ v 7 7
M= 2 &2Hio 7220521 BT, Rk L7 DASEET
B16-BL6 ¥ ™ & X T ) —<Hllalc X 2 M55 52k 2 T~
72Zh, EH<TTALHRNT, MMP2/ v 27 77
b ZOFIFMET EPAEREICTE L, EOMEERM
EETYH, BEEHEMIEIMMP2 /v 277 b7 AD
FHRHLPITBENZ LG ST 5", F72, 4
3 MMP inhibitor T& % FYK-1388 ®#% 512 & v &
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M RHERIER R (HT-1080) O~ 7 A MlixAE AS#i
ENZORMETEOMEICLLLDOTHLI L%
L2 L T&ZEY RWFIEICEB v T, gelatin
zymography % il \» T PCO Ml fig & PC9/F9 il i 55 25
% ¥t 0 MMP-2 & MMP-9 16 ¥ % 3R -~ 72 45 28,
PCY/F9 #llfig 1x PCO Mg 12 lb-X T, MMP-2 itk 234
BIIEWIZ L A2R L. £/, #ZI2 real-time RT-
PCR f##HT 12 B T b PCY/FI Ml g » MMP-2 mRNA
DRI PCOMNE L V) 347 VW L 2B L Tw
B2, 25 ORE R 1Z MMP-2 i ¥ o # A5 PC9/F9
HINE 5l LA T A S OVIE S B Bl L B 5 LT 5 1] i
WoHbZLiERBTILIDEEZ LN,

& T LLAETIZ, PCOMINE & PCO/FOMIEICHB T 5
ERBREDAZIZ % 4 OMo ECM & (laminin, type
IV collagen, fibronectin) (29 25 RE, REAER
EOEWVIZEZWEE DL LxHRELTEL
A%, AlENE, PCO ML & PCO/F9 Al i i #2 B 72 B o>
JFERD—2L LT, MMP GO IR L 7z i &5
AREDENIC X B REMEZ IR L7z, S48id, 2o PCY/
F9 #ile o FEERW R € 7V & Fv T, MMP BHEH
2 & BIERT A HEZ A L ik o5 2 o ¢
W ZEERBREIL TV S,

s &

IsE LR (PCO) 20 S L 2z mlsftk (PCY/
F9) %M\ T, PCO ML &Hi ke se AR AL 5 5
BrERBOZIZOWTHET L, DIToRELE-.

1) in vivo ¥EREIZ BT, PCY/F9 gz PCI
fa & DA BEICHBEL T,

2) in vitro 4% 581X PCO Mifa & PCO/F9 MifliL T4
BEhEERON L o7z,

3) DASHEIC L A2~ AL THAMELICB W
T, PCY/F9 i PCO Ml I b ~A 2 2 B A 32
»ohz.

4) Gelatin zymography {2 & %5 MMP-2 ifithix, Z
OF7aL AL L EHEERIE 12 PCY/F9 ML D F5 23
SR 72,

5) BEFE eI E (ELISA) #:2 X % PC9 & PCY/
FO MR 28 o VEGF A BEICAE R ZITZED 5
Nidois.

6) IRERFRE L IEFBEREDO ZODOLEM T T
F# 37 PCOMINE & PCY/F9 #illa o VEGF Js Bl & 13
Western blotting IZBWTH LI RZEIIREIN LD 5
7z.

7) ¢cDNA =27 a7 L 412X % PCOMilaL PCY/F9
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#l M o VEGF, PDGFb, PDGFa, EGF, EGFR,
FGFR-2, IL-lo @ {=FJEBUHNT OKR, 2 D DOHMILH
WIS RO b o7,

PLEX Y, PCY/FIMINLO B ERND—> & L
TMEHAEROITTEIE 2 SNz, HIZ, PCI/FI
RO M5B AERETCEICE T2 A h = X280 —FIi
MMP-2 DG AR E 722 L IRK T 2 2 & AR
%Xz,
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