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0414 PROSTACYCLIN : PRODUCTION BY VASCU LAR ENDOTHELIUM AND EFFECTS ON 
PLATELET AGGREGATI ON 

S . Moncada and S. Bunting, Dept . o f Prostag l a ndin Research, Wellcome 
Re search Labor atories , Langley Court, Beckenham, Kent BR3 3BS. 

The inhibitory effect of va s cu lar e ndothe lial cells on platelet aggrega
tion is due to their abi l ity t o release p r o stacyclin. The existence of ar 
ADPase has been conf irmed in endothe lial cells but this enzymes does not 
seem t o be related t o the anti-aggrega ting properties o f vascular endo
thelium. In vitro , the r e lease o f prostacyclin by humand and rabbit endo
thelial cells persists after several subcultures. The production of PGI 2 
can be demonstrated by its inhibition by aspirin- like drugs or l 5 - hydro 
per oxy a r achidonic acid (a specifi c inhibitor of PGI 2 synthesis). More 
over, the anti aggregat ing activity is a ntagonised by an a ntibody to 5,6 
dihydro prostacyclin which cross reacts and neutra lises prostacyclin. 

0415 PLATELET ADHESION AND AGGREGATION IN ARTERI ES OF RATS , RABBITS AND GUINEA PIG 
I N-VIVO CORRELATE NEGATIVELY WITH THEIR PROSTACYCLIN (PG I _l PRODUCTION. 

Th.B. Tschopp* and H.R. Baumgartner, Pharma Research Departmen t , 
F. Hoffmann-La Roche & Co ., Ltd. , Basel, Switzerland. 
This study investi gates whether PG I produced locally by the vessel wall is important 
for the interaction of plate l ets wit~ subendothe l ium (SE ) in-vivo. Aortic endothelium in 
the three species was experimentally removed. Subsequent platelet deposItion on SE was 
assessed by mo r phometry . After a 1 0 min exposure , surface-coverage with adherent plate
lets i n rats, r abbits and guinea pigs amounted to 63+4 , 82+3 and 97+1% (means + SE , n>5) 
with adhesion - induced aggregates to 0+0, 6 +2 and 15+4% , respectively. Conversely , as mea 
sured by bioassay , excised aor t i c seg;ents-of rats,-rabbits and guinea pigs produced 
135~14, 34~3 and« 1 5pmol PG 1 2/10 mg aorta/30 min incubation in buffer, respectively (n=4: 
In a second set of experiments, the aorta of a n exsanguinated rat was cannulated with Si 
lastic tubing, rinsed with buffer and denuded of endothelium. Blood from the aorta of a 
heparinized rabbit was then circulated (33+1 ml/min) through the abdominal aorta of the 
rat and back into the vena cava of the rabbit. Adhesion and a ggregation of rabbit plate
lets on SE of unt r eated rats after 5 min exposure amounted to 16+7 and 7+4 %, respecti- . ly 
(n=8). In cont rast , on SE of rats pretreated wi th aspirin (50 mg/kg p.o.) which inhibits 

~ production of PG 1 2 by >80% , plate l et adhesion and aggregation amounted to 43~9 and 24~7% , 

respectively (n=8 , 2p <0.05). Conclusion . Platelet adhesion and aggregation on SE in - vivo 
correlate negatively with the production of PG 1 2 , The data suggest that PG I2 -prod~ction 

is an important determinant of blood vessel throffibogenicity. 

0416 Fluid Dynamical Cons i de rations of Platelet- Vessel Wall Interaction . 

V.T . Turitto , Department of Medicine, Roosevelt Hospital, New York, N.Y. , U.S.A . 

Platelet adhesion to subendothelium is dependent on two distinct processes: (1 ) diffu
sive transport (T) of platelets to the surface and (2) p l atelet-subendothelial react
ivity (R). The relative magnitude of T to R will determine which factors control the 
adhesion rate . Physical f a ctors , specifically , wal l shear rate (y) and platelet diffus
iv~ty (D) influence T, whereas chemical alterations modify R. An increase in the magni 
tude of y or D or a decrease i n R tends toward R controlled adhesion. An increase in 
flow rate or decrease in vessel dimensions increases y , whereas D increases with both red 
cell concentration (up to 40 %) a nd y. 
In f lowing blood at shear rates comparable to those found in ve i ns or l arge arteries 
( < 650 sec- l ) , T determines p latelet adhesion . Moderate a l terations in R, such as pro
duced by the addition to blood of 45 mM citrate , 10-100 nM prostacyclin or in Van will e 
brand factor depleted blood , have little effect on platelet adhesion values under the~ 
flow conditions. However, as shear rate is increased to values comparable to those in che 
microcirculation (1300-2600 sec-I ) , the same blood samples show values of platelet adhe 
sion which are reduced compared to controls, and the reduction increases with shear rate. 
Thus , measurements of R should be determined under controlled shear conditions which are 
high enough to be outside the range of predominantly transport controlled adhesion. 
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