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BREINTDTERHGT0000RESY V)37 ThbH, B
EEAE, AMEATrBESESE L, §TICBKICBVT
A SN TV AEHR|TH 5. Ulinastatin 12D\ Tid,
HES M 2 IRIER 2 A LI 2 0kl $ % & w3t
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BRI RS - HHET
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WHER KSR SRS (WER)

Jifl]

M F A ER, =, mEHE, 7RF=-V R

FRENTVAEATY ) MEH AT 5 s
45 FThINTVR Y, 4122 0 ulinastatin (2L
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. By, MRS LUHE
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B) I, 4R AADSCID Y Y AR EE2 (v A%
BEETNVIIBIT A EENMERE) BLUERS (¢
AT IVIIBT HMERER) (SEHLZ. ShHo
<Y A, BRF XY=L A - YN—HKAESH BHE) X
DEEALZ:. RBIRIZBIT AT RTOBWERIE, KK
REBWERBIRSHIEDSE, KRKRZEIITiITbh/,
M ARSI REAR T d 5 A549, v bl s H R kR
Ta % EBC-11d, 10% fetal bovine serum (FBS ; kK
ARELHE | HR() & 50 units/ml penicillin, 50 ug/ml strep-
tomycin (Life Technologies, Inc., Frederick, MD) % &N
L7:DMEM (HABLEE ; Bu0) THFE L 7-. Ulinastatin
i, FHBEI VRN L0 #H L.

2. K81 . v XEHKETE (mouse dorsal air
sac assay . DAS %)
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a. Preparation of the chamber

Chamber Millipore filter

P 0.45um
S ! T2mm (0.45um)
o

14mm

tumor cells
(A549 or EBC-1)

b. Implantation of the chamber in dorsum of

mouse
Ay
’ Q;E

Chamber

BALB/c mice

Fig. 1 Mouse dorsal air sac assay ; a) Suspension of tumor

cells was injected into a chamber, b) which was
implanted in the dorsum of a mouse.

TAT o7z, MiE% M Z %\ DMEM 200 ul TAMRL 72
A549 (1 x10° cells), EBC-1 (5 x10° cells) %,
Millipore ring {2 24 0.45 um pore size @ Millipore fil-
ter % MF cement (Millipore Co., Bedford, MA) T4
& CTIER L 7- Millipore chamber (2 ZNZFN{EA LA
(Fig. 1 a). Chamber 2> 5 i3 #iMifa 25 @B T4 2 &%
<, BEHEMEOTWT H2ETFOAIBBEATETHL.
@ chamber # % >~ 7% — VI THEE L 72 BALB/c % 7 A
OF T ZAAZ (Fig. 1b). =7 AL, cham-
ber WIZDMEM DA it A L7z (2> bo— Vi),
A549 Z{EA L7-#, EBC-1 %A LMD 3BT,
FN 6% S 512 chamber il 2 A& H £ U phosphate
buffered saline (PBS) 200 ul TR & 1172 ulinastatin
3000 U % 7 A 38 A B2 T4 53 % ulinastatin # (n = 13)
IR G EEE (n=12) 24, FHelEE L. BT
~® chamber fi 2 AAARBETHHIZ, YT AEZA T H—
VT & 721%, chamber ST ORFEMHL, %
REEMER IS TR TR OB, Rz irolz. ¥ 7 AR
PRI OBERIZ T Y ¥ a— % — 2B AAL, BTHEN
WIER SN -HAMEORSORMEZE 7 EVETE
L, ulinastatin $%5- & I 5B CREMEF L2, £/,
A ER K7 8 12 THC Zine Fixative (Pharmingen, San Diego,
CA) IZCRIEL, 7897« v ath, CD31ICX B %%
MARG 2 1T o 72,

3. KBR2 I v AHTESZETIVICE 3ESBAM
THE

EBC-1 (2 x 10° cells) #, M % hZ % v DMEM
200 l THERL, *¥TF—WVIZTHEL72SCID <
AOEWE TSR L 72", %, 20 0KERNE
BRUEEEOUE 1T -7z, BEARE (V) &, BEE
o CHEFE b)) Ihv=ab /20X E2HWTERL
7. BAES8HHE XY PBSH (n=6) &L TPBS 200 ul
%, ulinastatin# (n =6) & L Tulinastatin 1000 U/
200 yl PBSZZhEN7HEEHE TS L7z, Bh#E
BHBICAY TS —=NICE )T AR REIE 7214
BTEE®ME L7~ (Fig. 2). #E#E i, IHC Zinc
Fixative \Z CEEL, /857 1 v @il#, H&E M,
cytokeratin (AE1/AE3) % CD3112 & % fEiiiitms
& U'TUNEL assay % 17 7=.

JE S5 P AL O FFAE, CD31IC & e S h
TR B W THIEEICD 5 6 85 o CD31 Btk 1%
HvrbL, PBSHE L ulinastatin BECIE L 72, KT
JEEIZBT 578 b= AOFNIE, I hU5 X
0, #HHEHIZD & SHREF O TUNEL M % 4 7 ~
L, PBS# & ulinastatin B CHE L /2.

4. KBR3 I YU RETINIIH I B tEaTERER

A549 (1 x10° cells) #IfiLiE % il z 7 v» DMEM 200 pl
THRL, SCID~Y Y ZOREHREL WL, #
SHIE L, A2POFREMNEEIT- 2. BEBAAH
(1AH) £h14AHFTHI14HM, PBSE (n=8)
& LCTPBS 200 ul %, ulinastatin® (n=19) & L CTuli-
nastatin 2000 U/200 ul PBS# ZhZ N HE THE L
7o, BEEB2OHBEIIA Y 7Y —MIZED T AERE
E%, Mehi L7z #HAE IHC Zine Fixative
WTHEZEL, 78974 A%k, H&E$RGAES L WVear-
cinoembryonic antigen (CEA) 12 X 2 {Em %17 o /2.
CEAICX W INATL AT - OHEEr T Ea
—F =T AR, 1Y ORIz T 5RO
percentage & Jll%E L 7.

5. fEHiEEE, TUNEL assay

IHC Zinc Fixative I CHEHE I W8T 7 4 Y all i/
MARLY, 3umEOHUBERZIERL, HE&ERGDE
T U REES R EIT o 2. SRR, S50REA
FR @ rat anti- mouse CD31 monoclonal antibody
(Pharmingen, San Diego, CA), 100 ¢ mouse
anti-human cytokeratin (AE1/AE3 : DakoCytomation,
Inc., Carpinteria, CA) 3 X U200 &7 H ® rabbit anti-
human carcinoembryonic antigen (CEA : DAKO,
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8 15 (day)
4 I
a. Implantation of b. Injection of ¢. Sacrificed
tumor cells PBS or Ulinastatin

(EBC-1 : 2X 10° cells/mouse)

Fig. 2 Murine models of tumor angiogenesis ; a) EBC-1 tumor cells were implanted in the dorsum
of amouse. b) PBS or ulinastatin was injected subcutaneousely from day 8 to day 14 after the
tumor cell implantation. ¢) The mouse was sacrificed for examination on day 15.

Glostrup, Denmark) % >, Avidin-Biotin Complex
(ABC) # (Vecoer Loboratories, Inc., Burlingame, CA)
W& D 4T-72. AE1/AE3IZ2oW T, &€ 512, Mouse

on Mouse Imumnodetection kit (Vecoer Loboratories, (a)
Inc.) %MW CTABCHIC & 2 Mkt %17 72 Control

TUNEL assay 12, DeadEnd™ Colorimetric TUNEL
System (Promega, Madison, WI) % filv:7='"Y. @bk 4
&, Wi,%F % 4 % paraformaldehyde T & 5%E L, proteinase
K2k 280 % 1T -7z, ZDO#%, DNADOYIWET %
terminal deoxynucleotidyl transferase (TdT) (2T 5~
VL, streptavidin-HRP % %54 X+, diaminobenzidine (b)
(DAB) (2L D) R/,

Aw

6. IRETEER
TP E EEFETRD, BEILKIZ
Student’s unpaired t-test % FIVMEFRE 5 %Ki & B E =

Hhh L7 (c)
# R EBC-1
BRI vUAEBETE Lo
DAS BV TSI % & % 72\ DMEM © & % I F -

A L7z chamber #3B & AA ZHA1L, MEHAEIZITE
AERBODLNh) -7 (Fig. 3a). & MR TH 5
A549 (Fig.3b, /), EBC-1 (Fig.3¢c, &) &, Fx

Fig. 3 Effect of ulinastatin on A549 or EBC-1-induced
angiogenesis in the mouse dorsal air sac assay. ; a)
Only DMEM was injected in a chamber, which did no

N=BULICT Y AR IO ICmERELT SR L induce new blood vessels. A549 (b) or EBC-1 (c)
7z. L% L, ulinastatin 3000 U/mouse ® 1 H 18, 7 H was injected in a chamber. Induced were new blood
MO THGIZ L Y A549 (Fig. 3b, 43), EBC-1 (Fig. vessels with characteristic zigzagging lines, which
3b, £) T 5 MST AP SN BT L were reduced with ulinastatin.

LHEME OFHREORFTIZBVTY, A549 DTFH
# &, ulinastatin IEF 5 (1870 = 353) 12T uli-
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(a)
A549

Blood vessel length (pixel)

) *)
Ulinastatin

* : p<0.0001
2500

(b)

EBC-1

Blood vessel length (pixel)

(O] (+)
Ulinastatin

* : p<0.0001

Fig. 4 Blood vessel length in A549 or EBC-1-induced
angiogenesis in the mouse dorsal air sac assay ;
Blood vessel lengths induced by A549 (a) and EBC-
1 (b) were both reduced significantly by the admin-
istration of ulinastatin.

BT DIMS

Ulinastatin

(@)
A549

(b)
EBC-1

Fig. 5 Microphotographs of immunohistochemical staining
of blood vessels with CD31 ; Blood vessels induced
by A549 (a) and EBC-1 (b) were significantly
reduced by the administration of ulinastatin.

Table 1 Body weight and tumor volume of mice treated with PBS or ulinastatin.

Treatment Number of mice

Body weight (g)

Tumor volume (mm?)

PBS 6
Ulinastatin 6

16.65 = 1.23
16.58 £ 1.78

2689 = 1349

= 0.9445
P 2859 = 2246

p = 08772

Values are shown as mean + S.D.

There were no differences in body weight and tumor volume between PBS group and

ulinastatin group.

nastatin ¥ 5- % (993 + 454) 3 EZFICWMAP L7: (Fig. 4a).
FkEIZ, EBC-112BWT L F#EIL, ulinastatin 4%
5 (2115 + 658) 12X T ulinastatin % 5-# (1051 =
300) WA L7 (Fig.4b).

MAENREMNIZ 2B L Tw A CD3112 X 5 Ry ilkkit
2tz BT, A549, EBC-1ic X h AT 5 1E
N B2 {75 ulinastatin D% 512 & D BT 5 2 LAURE
7> (Fig.5).

HE2 TYHABRTETINICE T ESENNEHRE
v MIRESIE T A EBC-1 %~ 7 AR T IZBHIE 14
B H®~ Y AKE RO E TEEAEREIL, ulinastatin %5

ODHEEEI Db O T HBELREMEIRONE o 72
(Table 1.). fH U728 THES oMM RIE, HE%
fa, AE1/AE3I(C & 2 skt Tid, s v—7
BITRkELZibidRO s h o7 (Fig.6a,b). CD31
IZ & AREREICBWTIE, PBSHTIHEENICEZHD
MEETERE AR S5 DIIx L, ulinastatin £ TiZH & 5
WA LTw7 (Fig. 6 ¢). CD31EMEE %2 - 72EEN
Mm% oA~ > Mid, PBSH#IL107.6 + 16.6, ulinastatin
B3 66.1 = 21.2°C, ulinastatin # o fEE; NI0E 1L PBS
BIZHRTEEIZRS LT (Fig. 7a). F7-,
TUNEL assay {2 & 2 AT R b — ¥ ZDORE T,
PBS B IZ He~X ulinastatin #(2, LV E TRV AN
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(@)
H&E
(X100)

(b)

AE1/AE3
(X100)

(©)

CD31
(X100) §

(d)

TUNEL
(X200)

Fig. 6 Microphotographs of H& E, AE1/AE3, CD31 and

TUNEL assay staining of the tumor extirpated ;
There were no differences between PBS group and
ulinastatin group in H& E (a) and AE1/AE3 (b)
staining. Blood vessels induced by EBC-1 (c) were
significantly reduced by the administration of ulinas-
tatin. Number of tumor cells stained with TUNEL
assay (d) significantly increased with the administra-
tion of ulinastatin.

FEINTW: (Fig. 6 d). 78 b= ZABEMBRD
A7 v b T, Ulinastatin# (11.10 = 4.19) |3 PBS#
(4.25 £ 3.17) \ZHARTHEIZT R b= 2GEMEA
Wil CTw/: (Fig.7h).

R 3. EEFEICX 3 Ulinastatin D&

b NI TH B AS49 7 AR & Y A% 29 H H
D7 ADAEREIL, ulinastatin %5 DA MWIC L 57123
D HNG o7z (Table 2.). L7220 HE det s &
U'CEAIC & 5 gt Tld, PBSH:ICH T ulinastatin
HIZBW TR OBA 220 5h7: (Fig. 8). CEA
R4 &84 @ percentage &, PBS#: (0.71 = 0.07) 12~
T ulinastatin # (0.49 = 0.06) 23HHIZ/NEHh o
(Fig. 9).

(a) 120 1
100

80

Blood vessels / HPF
3

40 -
20 1
0
PBS Ulinastatin
* : p<0.001

(b)

Apoptotic cells / HPF

PBS Ulinastatin
* 1 p<0.001

Fig. 7 Comparison of blood vessels and apoptotic tumor cells
between PBS group and ulinastatin group ; a)
Number of blood vessels stained with CD31 in ulinas-
tatin group was significantly smaller than that in PBS
group. Number of apoptotic tumor cells stained with
TUNEL assay in ulinastatin group was significantly
larger than that in PBS group.

Table 2 Body weight of mice in the lung metastasis model.

Body weight (g)

17.68 + 1.43
16.65 + 0.66

Treatment  Number of mice

Control 8

=(0.0716
Ulinastatin 9 P

Values are shown as mean = S.D.
There were no differences in body weight between PBS
group and ulinastatin group.

£z =

197044, Folkman!Z &V, EHIZ1~2 mmEBkz
THIHT 57013 HCERET 272 MEDOEE
PLREL, MEMEZRET L TROERESIZ S
N5 2 EHEHESNTUREY, mERELIHT 2L
EHRERBICBWTEEZBRKO —D L E2 505151
ol BF, MEFEICEHLTCHGFLALVTOAAL S
XL O AHER, S SIMEHEICES 554 05
TZ25—7y b LMEFERERNOWIELNZ I
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Fig. 8 Microphotographs of H& E (a) and CEA (b) immnohistochemical
staining of the lung ; Areas of metastatic lesions were smaller in ulinas-

tatin group.

Percentage of lung
metastasis area (%)

Ulinastatin

PBS
* : p<0.001
Fig. 9 Comparison of lung metastatic areas stained with CEA
between PBS group and ulinastatin group : The per-
centage of metastatic area against whole lung area in
the slide was significantly smaller in ulinastatin group
than in PBS group.

ATDRTV S B W MR T, B S
T 2L OFTFOMGIDEZLLNT VDD, £O
fTdTor7 - GEELHEERLLL TS
CERBHLPIIENTER. FOKEE, TurT—ED
FEHZHOWTmMEFTEXINHT 25 I LI DEOER
ZHIETARAD L ENTE, Yoon Hid, & FKRE;
RS L O AR 2 T WS RETIC X D, serine
protease inhibitor |2 &3 % gabexate mesilate (GM) #*
matrix metalloproteinases (MMPs) < urokinase-type
plasminogen activater (uPA) % ¥iil5 2 & & THEH
JLo e MEHAEL T, L 2MELTVEY.

¥ 72, OReilly 5id, [ U < serine protease inhibitor {2
&3 % antithrombin I (AT IT) A% N Rz AR i o B4 5
PRI M B AEPHT A2k, X5ICv Y AE TIERE
FINZBWT O YRS R L S OIS N O M 4 50
HIERZFoZ L2 LML, ZORERTH native
AT A ST s N7-BZEE (cleaved) AT I A3FHER
TOAKTHLZ EEMELTWAY, $72, Larsson
512X VAR (latent) ATI D MO ELROZ L
AMEIRATWEY, Zo kI serine protease
inhibitor 3 O M H A MHIEH 25 HE SN TV B, &
4 R\ E % b O serine protease inhibitor & U T H ¥R
PRCHEA & T B ulinastatin O M FrAERIHIR) R 2D
WTOWEIZRY 5%V, £2T, A% T ulinas-
tatin DM EHFEOHRAREZ WS PIZTH L LI,
Z O M5 A NI B RS HE S ORERE B & ERBIZ G2 B
WA L7,

¥, ulinastatin (& H AR RA3D 5 5 % FERR
T 5728, DASEZEHWTHE Lz, Aidin vive 12
BUAERGMESN LR TLHENLRTETHY,
0.45 um pore size ® millipore filter TJ& P & B S
7= chamber WIZHES ML 2 1A L, EEMAEAER S
BHIMEFERZFMT S HETH 5B, SEOME T ALY,
EBC-1 o 2 MM IE V3 1t chamber D
BT HERCEW R MET EE &I Lz, ZomnE
FrA: 13 ulinastatin (2 X D B S 2BIH S, AEEL
#Fa % Fi 72 in vitro OARET T ulinastatin (& IL& DI AL
B & 25 (data not shown) Z &5, ulinastatin i
MEFEOBFIER A S 5 Z L ATER S N7z,
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Ulinastatin ¢ M4 Hr A= $0H &5 3£ 53

RiZ, EBC-1% w7277 A K FIEEE T VI
$ % ulinastatin DB 2 M L7z, £O#K, ulinas-
tatin D512 & 0 JES O RIEINENI D S e h o 7
A, EENMEEIZH S MM L Twiz, mEHED
HENESNZICL 20b 6§, EEOHMEIHIF S
Bhrolzl s, HILBREORE ST o EEIIHN
LTEFAEZHEL THRPMFETEI L VEEZS
ni. EEOMMIZIZE S ORTFHFEESLTE), nE
FAEZIH L TOMORTIC L ) E S LR E
AbhA, T/, O DS MBI EERNIRER
CHLTHWS X0 82 IEMNMER R & & o 22
LEROBEICHER LD, L) KRELRESBEFT
EHZLHERLTWVA. Zetter HiE, FEICBITAME
FHEOFEFRE L URMBMMEEZIRT I IR T, #ik
MEZBEfFOME X ) b EMEDS R FE gt LT
B0, MATHEBZRI LT VI E2HELTWS Y,
72, BEWNIIBTSE/MEHEE (microvessel
density : MVD) &, JEEIMEHAE %2 LAEND1OL
LTHwbH A2, MVDIZHES ORMEEREZEE & 18
ML, Mic oKW FRRATL R ZEDERHEI
Tw3?, L7255 T, ulinastatin (2 X % 5 P55
oW, BEEOFEERZOLOOHMELY L, &R
B, Sl TFROBEICELST L UREIRE S
7z,

TUNEL assay (2 & AR5 7K b — ¥ 2 ORGECld,
PBSHEIZ R Culinastatin ETL W Z L DT R — 2
WHEEEINTW, F—F TIIRENRTW AW, uli-
nastatin {3 in vitro ®FEEXIZ BT EBC-1 O Z 22
5 2ol h S, ulinastatinETL D EL DT
B r =V ANRRSN/-0iE, ulinastatin BAANEHEIZT
RE—YAEFEL 20T AL, MEFEFHH S
HILICEYEEMRIIELNICES S, FoRREL
TH6 3N LHEEINL. MEOHFHIHED
HFICLHETHY), BIMICED TR =T ADHZ 5 2
EPHLPIZEINTEY, BEMICELZTRI—=Y AT
i¥caspase 773U —, bcl 77 3V =L L5 T 5
EHESNTVDY. Fh, BMICE->TELSAFY
bR, EEMBICEEESAT RNV A%b20
L7220 ®, 7RIV R%2HFBTLINFLED LA ¥
FAv sy Py — L LTHERATRIEY b S
nTnb,

BRI RIS OWT, b MM AS49 &~ 2
IR L DiIEATAEREF VARV CRE LA E S
%, ulinastatin D513 A549 12 & 5 Mitsf % H Z 12
T 2LV ERIEONT. ZOEFNVIZEEHAS
MEPIARA L72H & OFBR & FHIRE O FHEFE % FT

FTH5LDTHAH. WL V) HRIBW TMEH/EITE
FhRRE 2R, A2 N MRS R RIS
WART B7- DI RBEMER S 25 AMEH»LHTH
D, Xu S IMEHAEIGH OB T, EBEOBI L
EREICBIAMENAREIIHEL TV L) HE
A LT 5 %, KBF%T ulinastatin 25855 O HIHI%)
BERLIEV)EBERE, EB1BIUER2,S
ulinastatin 2SI HICBWTHMEFEZIR L -2 &
% iR { 7RI L T\ 4. Ulinastatin & serine protease
inhibitor %2 ® T, EHME» SR ENE 70T 7 —8
2T 5 HEME D & X S, Kobayashi &3 UTI 250
BAROBRMICT L TIsIBIcERT LT, 2LT
ZORKRLELTEBIMMHISALZEY 28iE L Cw
L. LHL, BELLSHWINETUT 7 —E0RLE
P H 2 R OB RICB T S 5 W ILH
HE~ORHEOBHTH2 L HESN, BMBRICBIT L
B D5 K, B R OB T OB SR I X 2,
MEFAOFHEL BE LTS IEE2ICE N EE 2
bz,

BT DR FH D B VISR AR ORI X
D, EREOHEEREN M EL, REHOBBEOED
EERERIIMETELHDIRYD2H 5, L L, #
BBV TE TR EREEOHEIITON TN B2
b6, WETXEFEEREIBRONATELT, #
BT HEBD PR, 1TEAEPMITTER O
WA, BHREEIZD 2205 FIMTHERIC X ) BT
B0, JFIEHEITHT 5 IGERIC RGBT 2 & TR X
MR WM DT TR Z T ATk % 0k { TR
LTwa., EREOHIEEMIITITER SN DL
S>TVREEZEZ LN, FWOHHREEDON EODITEE
&, MATHER, $RMbERE Y -7y MCTALE
MBhb. FO12OFTERE L CMEHEMREIRE L8]
HFVHFELENTBY, FFEROFED S L IRFEEOHIH
BRONELCTH, BEBEIHEIELRZ 2R TV
. /2, & MIRESEAEICUTI 2 v -8 i,
UTIRGAABICTFREER SIS EAHE ST
5%, AW TR S N7 & 5 12 ulinastatin X EIEF AT,
ONTRENMHHT LI EHTE, R MEHEE
P4 5 LDTELDOT, BB ARIEN LG
WDRIZ, TOX) LREREIMT 2 L TEHBHEZHD
M2 L&) RiFL THESESNS.

w &

AWFFEIZ BT, ulinastatin [ FEEE B B L OREE N
MEFAEDIFN AR THEI L 2D THREL, W
WHENZ DR EDDH 5 Z L LT X 72, Ulinastatin i3,



HECCERRBICHER SR TOLEAITH 0, EROIFEH
R, BERGEWEHZME) S e wv. Tk %
Fd AT 2, ulinastatinlf, MEH LEIHIVEH 2 - 72
PURAl L LCABRVIIREI N ERTHLLEEZ LR
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E B ORERZACHAY, THELLTICHE
BEWY F LABRERRK RSN ERE =i —
BRI R 2 EEERTH L L DI, KR OH%
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Inhibitory Effects of Ulinastatin on Tumor Cell Induced Angiogenesis

Naoko Yoshii

Department of Cardiothoracic Surgery, Dokkyo University school of Medicine, Tochigi, Japan

We investigated effects of ulinastatin, one of serine protease
inhibitors, on tumor cell induced angiogenesis and lung metas-
tasis. Methods : 1) Lung cancer cell line, A549 or EBC -1,
was injected into a chamber, which was implanted in the dor-
sum of mice. The mice were divided into 2 groups in each
tumor cell line, based on 7-day administration of ulinastatin,
with (U group) or without it (C group). The chamber with
surrounding subcutaneous tissues was extirpated and newly
induced blood vessels were observed with a microscope. The
image was taken into a computer and the total length of blood
vessels (TLBV) was measured. 2) EBC-1 was implanted in
the dorsum of mice subcutaneously, in which PBS (P group)
or ulinastatin (U group) was injected from day 8 to day 14.
The grown tumors were extirpated on day 15 and the speci-
mens were stained with CD31 or TUNEL assay. 3) A549 was

injected into a tail vein of the mice, which were divided into 2

groups based on 14-day administration of PBS (P group) or
ulinastatin (U group). On the day 29, the lung was extirpated
and area of lung metastasis stained with CEA was measured.
Results : 1) Each tumor cell line induced TLBV was signifi-
cantly shorter in U group than C group. 2) Number of CD31
stained blood vessels in tumor was significantly smaller in U
group than P group. Number of apoptotic tumor cells stained
with TUNEL assay was significantly larger in U group than P
group. 3) The area of lung metastasis was significantly small-
er in U group than P group. Conclusion : Ulinastatin inhibited
tuomr cell induced angiogenesis. It is suggested that this

inhibitory effect on angiogenesis led to tumor cell deaths and

decrease in lung metastasis.

Key Words : Ulinastatin, Angiogenesis inhibitor, Metastasis,

Angiogenesis, Apoptosis



