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The interaction between metastasizing tumor cells and the hemostatic system of 
the host has been implicated in successful tumor cell dissemination. Prostacyclin 
(PGI2) decreases metastasis from tail vein injected B16 amelanotic melanoma 
(B16a) cells when administered 15rain prior to tumor cells. This effect is 
potentiated by a phosphodiesterase inhibitor. Initial trapping of 1251 Udr labelled 
tumor cells in pulmonary vascular beds is unaltered by PGI 2 but retention time is 
decreased. PGI 2 decreases retention time even when administered 60rain post 
tumor cells. Structurally unrelated thromboxane (TX) synthetase inhibitors and 
a TXA z receptor antagonist also reduce metastasis from tail vein injected B16a 
cells. Furthermore, one inhibitor, 1-(7-carboxyheptyl)imidazole, when injected 
intraperitoneally reduced spontaneous metastasis from subcutaneous B16a and 
Lewis lung carcinoma tumors. These results suggest that selective manipulation 
of PGI  2 and TXA 2 can reduce the hematogenous spread of tumor cells. 

Patients with mal ignant  neoplasms often demons t ra te  abnormali t ies  in their 
b lood  coagulabi l i ty  [6, 47]. These  abnormali t ies  include t h rombocy topen i a  [2], a 
reduct ion  in f ibr inogen and an increase in f ibr in-f ibr inogen degradat ion p roduc t s  
[6, 23, 47]. T u m o r  cells have been repor ted  to possess bo th  a platelet act ivating 
material  [16, 26, 33, 34] and a p rocoagulan t  activity responsible  for alterations in the 
f ibr in- f ibr inogen sys tem [4, 21, 22]. These  hemosta t ic  alterations have been linked 
to t u m o r  cell metastasis  which  is the process  by  which  t u m o r  cells disseminate f rom 
the p r i m a r y  neoplasm to dis tant  organs [6]. Metastasis  via the hematogenous  route is 
a complex  p h e n o m e n o n  involving de tachmen t  o f  cells f rom the p r imary  tumor ,  
invasion into b lood vessels, t ranspor t  in the c i rculatory system, arrest  in the 
microvascula ture  and finally extravasat ion into normal  tissue followed by  growth  
into a secondary  t u m o r  [5]. D u r i n g  their t ranspor t  in circulat ion t u m o r  cells are 
believed to be capable o f  interact ing with host  platelets [45]. Several h u m a n  and 
animal t u m o r  cells are capable o f  aggregat ing platelets in vitro [1, 16-18, 30, 32, 34] 
and manipu la t ion  o f  host  platelet levels by induced t h rombocy topen i a  decreases 
metastat ic  t u m o r  colony format ion in some systems [19, 38]. For  those reasons 
ant icoagulant  therapy with agents such as heparin [8], warfarin [28] and dipyr i -  
damole [20] have been used to reduce tumor  cell metastasis with limited success. 
Recent ly  H o n n  et al. [25] demons t ra t ed  that  prostacycl in  (PGI2)  , the mos t  potent  
an t i th rombogen ic  agent  known [31] was a po ten t  ant imetastat ic  agent  against a 
mur ine  melanoma.  Th i s  observat ion led to the p roposed  hypothes is  [25] that  t u m o r  
cells can alter the balance between intravascular  P G I  2 and platelet generated 
t h romboxane  A 2 (TXA2)  in favor o f  thrombosis .  Th i s  hypothes is  predic ted  that  
PGI2 ,  agents which  st imulate or  p ro long  the activity o f  P G I  2 and th romboxane  
( T X )  synthetase inhibi tors  would  be ant imetastat ic  agents.  Exper imenta l  evidence is 
presented to suppor t  that  hypothesis .  
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M a t e r i a l s  a n d  m e t h o d s  

Animals and tumors 
The  B16 amelanotic melanoma (B16a) and Lewis lung carcinoma (3LL) were 

originally obtained from the D C T - A n i m a l  and H u m a n  T u m o r  Bank. Subcutaneous 
tumors  were maintained in male syngeneic C57BI./6J mice (Jackson Laboratories).  
Routinely, subcutaneous tumors  between 1 and 2 g were removed and disaggregated 
to yield monodispersed cells as described below. 

Materials 
The  T X  synthetase inhibitors, 9,11 -diazoprosta-5,13-dienoic acid (US 1605) and 

9,11-iminoepoxyprosta-5,13-dienoic acid (U54701) [14, 12]; a TXA2 receptor 
antagonist, 9,11-epoxyiminoprosta-5,13-dienoic acid (U54874) [13]; PGI2  and 
6-keto PGF1 ,  were generously provided by  Dr.  John Pike, Upjohn Co. U51605, 
U54701 and U54874 were dissolved in absolute ethanol immediately prior  to use. 
P G I  2 was dissolved in 0"05 nT tris buffer p H  9-37 immediately prior to use. All 
compounds  were injected intravenously (tail vein) in a volume of 25 ktl. Controls 
received 25 H1 of ethanol or the appropriate buffer. The  T X  synthetase inhibitor 
1-(7-carboxyheptyl)imidazole [46] was generously provided by Ono Pharmaceuticals, 
Japan. 1-(7-carboxyheptyl)imidazole was dissolved in saline, lzsI Udr  (specific 
activity > 2000 Ci/mmole) was purchased from New England Nuclear.  Collagenase 
(Type  I I I )  was purchased from Worthington Biochemicals. All other reagents were 
of  the highest quality available. 

Tumor cell dispersion 
Subcutaneous tumors  were dispersed as previously reported [39]. Briefly, 

subcutaneous tumors  were removed,  diced and placed in sterile Eagle's minimal  
essential med ium (MEM)  buffered with sodium bicarbonate (15 raM) and H E P E S  
(25raM).  M E M  used for tumor  cell dispersion contained collagenase type I I I  
(1 mg/mll  174 U/mg) and fatty-acid-free human  serum albumin (Sigma, 10 mg/ml) .  
Cells were dispersed (1 x 30min  and 1 x 60min,  37°C) under  air in a Dubnoff  
metabolic shaker (90 oscillations/min). Supernatants  were collected through 
cheesecloth, centrifuged (100g, 10rain) and the pellets resuspended in M E M .  
Viabilities were detormined by vital dye exclusion and were generally > 93 per cent. 

t25i Udr labelling 
Freshly dispersed tumor  cells were adapted for growth in tissue culture med ium 

(MEM,  Hank ' s  salts, supplemented with sodium pyruvate,  M E M  non-essential 
amino acids, 150 U penici l l in-G/ml (Sigma, St. Louis, MO),  100/~g/ml neomycin 
sulfate (Sigma), 25 m M  H E P E S  (Sigma) and 10 per cent fetal calf serum (FCS) 
(M.A. Bioproducts, Walkersville, MD)).  Cells were allowed to grow to confluency in 
pr imary  culture, subcultured one time for use in these experiments.  For subcultur-  
ing or enumeration,  the cells were detached by a 1 rain trypsinization (0"25 per cent 
trypsin (Worthington, Freehold, NJ), 0"02 per cent E D T A  in MEM),  pelleted at 
100g, 10 rain and resuspended in M E M  supplemented with FCS, p H  7"3-7"4. The  
cells were counted in a hemocytometer .  Labelling was accomplished by exposing 
cells to 12s I Udr  (0"3/~Ci/ml) for 18 hours. Cells were harvested as described above, 
pelleted, resuspended in M E M  and washed (twice). Viabilities were generally 
greater than 97 per cent. Final resuspension for tail vein injection was in M E M .  
Labelled cells and organs from injected mice were counted in a Searle 1185 dual 
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channel gamma scintillation spectrometer. Before organs were counted they were 
extracted in 70 per cent enthanol to remove free 125I as previously described [25]. 

Lung colony assay 
For tail vein injection monodispersed cells were suspended in M E M  and injected 

(50pl) intravenously into male C57BL/6J mice (10-12 weeks old; 22-27g). The 
ani'mals, housed under identical conditions of temperature, photoperiod and 
feeding, were sacrificed 3 weeks later. Lungs, livers and spleens were removed and 
fixed in Bouin's solution and the number  of metastatic foci in each organ was 
determined by using a Bausch & Lomb stereo zoom microscope. Kidney and brain 
were also examined for gross metastatic foci. 

Statistics 
Data were analyzed by a two-tailed Student 's  t-test and considered significantly 

different from controls when p ~<0"05. 

R e s u l t s  
Bolus injection (i.v.) o f P G I  2 15 min prior to i.v. injection of 3 x 105 B16a cells 

resulted in a dose-related decrease in experimental metastasis of the B16a melanoma 
(figure 1). A significant (p ~< 0"05) decrease was observed with a dose of 25/2g/animal. 
At the highest dose tested (200 pg) lung metastatic colonies were reduced to 14 per 
cent of controls. Metastasis to the liver and spleen were also reduced with 
prostacyclin suggesting that the decrease in lung metastatis does not merely reflect a 
redistribution of tumor  cells (table 1). The byproduct  of P G I  2 hydrolysis, 6-keto 
PGFI~ was ineffective at a dose of  50 and 200~tg/animal in reducing pulmonary 
metastasis (data not shown); however, there was a slight reduction in metastasis to 
the liver (table 1). Theophylline, a platelet phosphodiesterase inhibitor, at 
100pg/animal (i.p.) produced a slight but insignificant decrease in pulmonary 

(/3 
LLI 
Z 
0 ._1 120 
0 

n" 
0 8 0  

t'-- 

>- 

£E 4 0  < 
Z 
0 

_.1 
0 

EL 

816 

C 

11 
/ 

25 50 I00 200 

P R O S T A C Y C L I N  (/..zg) 

I00 ÷T 

Figure 1. Dose-dependent decrease in metastatic tumor colony formation from i.v. injected 
B16a cells. PGI 2 was administered i.v. 15min prior to tumor cell injection. 
Theophylline (T) was administered (i.p.) 30 rain prior to tumor cell injection. Results 
expressed as mean + SEM (vertical line), n= 20. 
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Treatment  Liver Kidney Spleen Brain 

MEM control 13+_5 0 1 +_0-5 0 
T R I S  control 8+_3 0 3+1  0 
PGI  2 25/~g 2+_0"5 0 0 0 
PGI  2 50pg 0 0 0 0 
PGI  2 100/~g 0 0 0 0 
PGI  2 200/tg 0 0 0 0 
6-keto PGFI~ 50/~g 0 0 0 0 
6-keto P G F ~  200/~ff 3+_ 1 0 0 0 

Table 1. Effects ofprostacyclin (PGI2) on extrapulmonary metastasis following injection of 
3 x 105 viable B16 amelanotic melanoma cells. 

metas tas i s .  Howeve r ,  the c( )mbinat ion  of  t heophy l l i ne  p lus  P G I  2 (100 Itg/animal) 
resu l ted  in a fourfold  r educ t ion  in p u l m o n a r y  metas tas i s  over  P G I  2 alone at the same 
dose  (figure 1). 

In o r d e r  to assess the effect o f  a single p ros t acyc l in  in jec t ion  on a large c i rcu la t ing  
t u m o r  b u r d e n ,  mice  were  p r e t r ea t ed  wi th  P G I  2 (150/2g; i.v.) + t heophy l l i ne  (100/2g, 
i.p.) before  the injection of  1 x 106 or  3 x 106 B16a cells. W i t h  a t u m o r  b u r d e n  of  
l x l 0 6  cells, con t ro l  t u m o r  colonies  at 21 days  n u m b e r e d  2 0 6 + 3 5 .  P G I  2 
+ t h e o p h y l l i n e  r educed  this  n u m b e r  to 9-+4 (figure 2). In jec t ion  o f  3 x 106 cells 
resu l ted  in m o r e  than 500 t u m o r  colonies  in the  cont ro l  whi le  P G I  2 + t heophy l l i ne  
t r ea ted  mice  exh ib i t ed  37-+ 10 colonies  (figure 2). 

T h e  effects o f  p ros t acyc l in  on the p u l m o n a r y  r e t en t ion  o f  B16a cells was 
eva lua ted .  B16a cells (1 × 106; 125I U d r  label led)  were  in jec ted  (tail vein) into 
C 5 7 B L / 6 J  mice  wi th  and w i thou t  P G I  2 + t heophy l l i ne  p r e t r e a t m e n t .  Al l  an imals  
had  been  p laced  on 0'1 pe r  cent  N a I  in the i r  d r i n k i n g  water  3 days  p r i o r  to in jec t ion  
as r e c o m m e n d e d  bv  F i d l e r  [11]. L u n g s  were  r e m o v e d  at  t imed  in terva ls .  U p t a k e  o f  
l abe l led  cells in con t ro l  mice  lungs  was r ap id  (5 rain)  wi th  a g radua l  loss obse rved  
af ter  this  t ime  un t i l  on ly  abou t  10 pe r  cent  o f  the  in jec ted  cells r e m a i n e d  in the  lung  at 
20 hour s  (da ta  no t  shown) .  P r e t r e a t m e n t  wi th  P G I  z + t heophy l l i ne  d id  no t  affect 
ini t ia l  cell e n t r a p m e n t  in the  lung  b u t  a p p e a r e d  to affect t u m o r  cell  r e t en t ion  t ime  as 
the  loss o f  t u m o r  cells f rom the lung  was grea te r  at the la ter  t ime  in terva ls  in the P G I  2 
+ t h e o p h y l l i n e  t r ea ted  an ima l s  (f igure 3). 

S ince  P G I  2 has been  r e p o r t e d  to reverse  s econda ry  p la te le t  aggrega tes  [31] it is 
poss ib le  tha t  its effect iveness  m a y  ex tend  into a cr i t ical  pe r iod  af ter  t u m o r  cell a r res t  
b u t  before  ex t ravasa t ion .  T h e  p e r i o d  unt i l  ex t r avasa t ion  is var iable  wi th  t u m o r  type  
b u t  is genera l ly  cons ide red  to be on the o r d e r  of  hours  ins tead  o f  m i n u t e s  [35]. 
The re fo re ,  we e x a m i n e d  the effects o f  pos t  a d m i n i s t r a t i o n  o f P G I  z + t heophy l l i ne  on 
the re ten t ion  o f  125l U d r  label led  B16a cells.  P r o s t a c y c l i n + t h e o p h y l l i n e  was 
a d m i n i s t e r e d  e i ther  15ra in  p r io r  to t u m o r  cell in jec t ion  (1 x 106) or  1 hour  pos t  
t u m o r  cell in jec t ion .  A n i m a l s  were  then sacrif iced 3, 8 and 20 hour s  pos t  t u m o r  cell 
in jec t ion  and the lungs  r e m o v e d  and coun ted .  I t  is obv ious  f rom the da ta  in f igure 4 
tha t  p ros tacyc l in  was effective w h e t h e r  a d m i n i s t e r e d  p r io r  to t u m o r  cell in ject ion or  
1 hour  pos t  t u m o r  cell in jec t ion .  

T w o  T X  syn the tase  inh ib i to r s  and  a T X A  2 r ecep to r  an tagon i s t  which  are 
e n d o p e r o x i d e  ana logs  were  eva lua ted  in the tail  vein mode l .  A l t h o u g h  d i f ferences  in 
po t ency  were  ev iden t  all th ree  c o m p o u n d s  r e d u c e d  lung  co lony  fo rma t ion  when 
injected 15 rain p r io r  to 3 x 105 B16a cells ( table  2). 
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Figure  2. Representat ive lungs from animals demonstra t ing the effects of  P G I  2 (150/~g, i.v.) 
+ theophy l l ine  (l"00pg, i.p.) injection 15 and 30min  respectively before injection of  
a large tumor  burden.  (A) control; (B) treated, 3 x 106 cells; (C) control;  (D) treated, 
1 × 106 cells. 
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Figure  3. Effects of  P G I  2 (150/~g, i .v . )+ theophyl l ine  (100/~g; i.p.) pre t rea tment  on lung 
retention of  lzsI  U d r  labelled B16a cells. Results expressed as m e a n ±  SEM,  (vertical 
line), n = 10. T i m e  intervals are post  tumor  cell injection. 
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Figure 4. Effects of pretreatment (stippled bar) and post-treatment (white bar) with PGI 2 

(150#g, i.v.)+ theophylline (100 pg, i. p.) on retention of 125I Udr labelled B16a cells 
(1 × 106). Results expressed as mean+ SEM (vertical line), n=10.  Time intervals are 
post tumor cell injection. 

Treatment Tumor colonies 

Control" 102 _ 26 b 

9,11 -diazoprosta-5,13-dienoic acid 
100 pg 75 ___ 23 
200pg 56+ 13" 

9,11 -iminoepoxy-prosta- 5,13-dienoic acid 
100/~g 21 + 7* 
200 pg 6 + 1"3" 

9,11 -epoxyimino-prosta-5,13-dienoic acid 
100 pg 47 + 17" 
200/*g 35+ 9* 

a3 × 105 B16a cells injected in 50/~1. bNumber of metastatic colonies on lung surface 
(bilateral), mean+ SEM, n =  10. *p at least ~<0"05. 

Table 2. Effect of thromboxane synthetase" inhibitors and a receptor antagonist on 
pulmonary metastasis of B16a cells. 

In  order to de termine  whether  the above effects were peculiar  to the endo-  
peroxide s t ruc ture  of the T X  synthetase inh ib i tors  we examined  the effects of a 
s t ruc tura l ly  unre la ted  T X  synthetase inh ib i to r  1- (7-carboxyheptyl ) imidazole  
( O K Y  1553). W h e n  injected i.v. 15 ra in  pr ior  to the in jec t ion of 1 x 106 B16a cells 
O K Y  1553 p roduced  a d o s e - d e p e n d e n t  decrease in lung  colony format ion  (table 3). 
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Treatment Tumor  colonies 

ControP 346 + 48 b 

OKY 1553/animal 
400#g c 229+ 9* 
800 pg 118 + 20* 

1600 pg 82+ 15" 

800/lg a 194 + 25" 
800 #ge 247 + 45 

al x 10 o B16a cells injected in 50#1. bNumber of metastatic colonies on lung surface 
(bilateral), mean+ SEM, n=7 .  CAdministered i.v. 15 min prior to tumour cell injection. 
aAdministered i.v. 60 min prior to tumor cell injection, eAdministered i.v. 60 min post tumor 
cell injection. *p at least ~< 0"05. 

Table 3. Effects of the TX synthetase inhibitor 1-(7-carboxyheptyl)imidazole (OKY 1553) 
on pulmonary metastasis of B16a cells. 

T h e  c o m p o u n d  was also effective when  admin i s te red  1 hour  pr ior  to t umor  cell 
in jec t ion  at a dose of  800 pg/animal ,  however,  a loss of po tency  was observed when  
compared  to in jec t ion 15 ra in  pr ior  to the t u m o r  cells (table 3). O K Y  1553 was 
admin i s t e red  60 rain post  t u m o r  cell in ject ion b u t  did no t  s ignif icantly reduce t umor  

cell metastasis  (table 3). 
Cons ide r ing  the complexi ty  of events  leading to the eventua l  e s t ab l i shmen t  and 

growth  of a secondary  metasta t ic  nodule ,  there is little doub t  that  exper imenta l  
metastas is  via tail vein in ject ion of dissociated t u m o r  cells is an artificial and part ial  
model;  however, it has its usefulness when  standardizat ion of experimental  condi t ions  
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Figure 5. Effects of the TX synthetase inhibitor 1-(7-carboxyheptyl)imidazole on spon- 
taneous metastasis from sc B16a and 3LL tumors. See text for experimental details. 
Results expressed as mean + $EM (vertical line), n = 20. 
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is critical. Nevertheless, we examined the effects of the T X  synthetase inhibitor 
OKY 1553 on spontaneous metastasis from B16a and 3LL  tumors. Animals were 
injected s.c. with 1 x 106 B16a or 3LL tumor cells. Treatment  with OKY 1553 
(2 mg/animal/day; i.p.) began with the appearance of a palpable tumor (days 5-8 post 
tumor cell injection). Animals were sacrificed after 26 days and spontaneous 
metastasis to the lungs determined. A significant decrease in metastasis (60 per cent 
decrease B16a; 77 per cent decrease 3I,L) was observed in both tumor models 
(figure 5). 

Discuss ion  
Prostagla~din research in the past several years has uncovered the critical role 

played by TXA2 (formed by platelets) and PGI  e (formed by vascular endothelium) 
in the platelet aggregation mechanism [40]. Although it has recently been suggested 
that three pathways exist for platelet aggregation (i.e., ADP, TXA2 and 1-O-alkyl-2- 
O-acetyl-2sn-glyceryl-3-phosphorylcholine, or platelet activating factor) each can 
be inhibited by PGI  2 [41]. Therefore, a balance exists between PGI  2 and these 
aggregating mechanisms, a balance which is necessary for normal hemostasis. 

We proposed the hypothesis [25] that the primary tumor, tumor cell shed vesicles 
[7] and/or circulating tumor cells disrupt this balance in favor ofplatelet aggregation. 
The failure and/or divergent results which have been obtained by others attempting 
anticoagulant therapy to alter metastasis could be due to the fact that the agents 
tested, with the exception of aspirin, do not impinge directly upon the intravascular 
PGI  2/TXA2 balance. I f this hypothesis is correct then the following criteria should 
be substantiated by experimental fact: (1) the exogenous administration of PGI  2 
should reduce lung colonv formation by tail vein injected tumor cells, (2) a 
therapeutic synergism should result from the use of PGI  2 with a phosphodiesterase 
inhibitor, (since the effect of PGI 2 is mediated bv increasing concentrations of 
adenosine 3' ,5 '-monophosphate (cAMP) in platelets it follows that phosphodi- 
esterase inhibitors by slowing the breakdown of cAMP should potentiate the 
antithrombotic action of PGI  2 and thus the antimetastatic effect), (3) an inhibitor of 
endogenous PGI  2 synthesis should enhance metastasis, (4) agents that augment in 
vivo PGI  2 synthesis or activity should function as antimetastatic agents, and (5) 
thromboxane synthetase inhibitors should also function as antimetastatic agents. 

We have demonstrated [25, this study] that P G I /  possesses significant anti- 
metastatic properties which can be enhanced by a phosphodiesterase inhibitor. In 
addition, endogenous PGI 2 synthesis max" be a natural deterrent to tumor cell 
metastasis as we have demonstrated that the in vivo inhibition of PGI  2 synthetase 
with hydroperoxy fatty acids [36, 44] significantly increases metastatic tumor colony 
formation from i.v. injected B16a cells [25]. 

The exact mechanism for the antimetastatic effects o f P G I  a remains unresolved. 
It  is tempting to speculate and propose that the effect is due to PGI  2 inhibition of 
tumor cell induced platelet aggregation and platelet tumor cell adhesion. 
Nevertheless, despite a considerable amount of evidence supporting tumor cell- 
platelet interaction, the mechanism by which this interaction enhances metastasis 
awaits rigorous definition. Fantone et al. [10] have proposed that PGI  2 decreases 
adhesiveness of tumor cells stimulated with chemotactic agents (e.g. N-formyl-  
methionyl-leucyl-phenylalanine) to plastic dishes and bovine corneal endothelium. 
Such decreased adhesiveness could reduce tumor cell-vascular endothelial cell 
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interaction. I t  has been observed that tumor  cells preferentially attach to damaged 
endothel ium [43, 27]. These  interesting results await further clarification; however, 
pre t rea tment  of  B16a tumor  cells with P G I  2 prior  to tail vein injection does not alter 
their metastatic behavior  [24] and P G I  2 does not affect the adhesiveness of  B16a cells 
in the absence of  stimulation by chemotactic agents (unpublished observation). 

Finally, we stated that  agents which stimulated in vivo PGI2  product ion should 
be antimetastatic.  Nafazatrom (Bay g 6575) has been reported to possess significant 
ant i thrombotic  activity in model systems of experimental  thrombosis  [37]. 
T h r o m b u s  formation in the femoral arteries of  rabbits was inhibited at a minimal 
effective dose of 1 mg/kg p.o. Nafazatrom also possesses significant thrombolyt ic  
propert ies  similar to urokinase [42]. The  mechanism of  action for these anti- 
thrombot ic  effects appears  related to the ability of  the drug to stimulate P G I  2 
product ion by the vascular wall  [42]. Nafazatrom significantly increased bio- 
assayable P G I  2 release from aortic rings obtained from normal and diabetic rats [3]. 
In addition, plasma, obtained from human volunteers after ingestion of a single dose 
( l ' 2g )  of  nafazatrom, stimulated P G I  2 release from slices of  rat aorta [42]. 
Nafazatrom also stimulates the biosynthesis of P G I  2 from arachidonic acid by ram 
seminal vesicle microsomes [9]. 

We tested the effects o fnafaza t rom on tail vein and spontaneous metastasis in the 
B16a and 3 L L  tumor  models and found this compound to be an effective 
antimetastatic agent [24]. These results lend further support  to the contention that 
P G I  2 is antimetastatic.  

I t  has been demonstra ted that tumor  cell induced platelet aggregation in vitro is 
accompanied by a parallel stimulation of TXA2 production [30 and unpublished].  
Further,  this in vitro stimulation of platelet T X A  2 and the accompanying platelet 
aggregation can be completely inhibited by the T X  synthetase inhibitor U54701 
(unpublished observation).  These  in vitro results suggest that T X  synthetase 
inhibitors may  be antimetastatic.  Indeed, that has been demonstrated for structur-  
ally unrelated compounds  in a melanoma and a carcinoma (this study). Maat and 
Hilgard [29] have suggested that a lack of correlation exists between the effects of  
antimetastatic drugs tested in the lung colony assay (tail vein injection) and 
spontaneous metastasis models  with the exception of  coumarin anticoagulants such 
as warfarin. We have demonstra ted that a T X  synthetase inhibitor (OKY 1553) 
inhibits metastasis in both models.  I t  has been reported that warfarin has as one of its 
actions the ability to decrease the half-life of  TXA2, presumably  by interfering with 
its binding to albumin [15]. The  relevance of  this observation to the antimetastatic 
effects of  warfarin is only conjectural at this time. 

In summary,  the results presented in this paper  demonstrate  that selective 
manipulat ion of  the arachidonic acid cascade might  be used to therapeutic advantage 
in control of  the hematogenous dissemination of tumor  cells. 
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