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Dietary lipids containing different proportions of  long-chain polyunsaturated fatty acids can affect 
platelet thromboxane A2 formation and aggregation. In the present work, the effects of  dietary lipid, 
from animal and vegetable sources, on collagen- and adenosine diphosphate (ADP)-induced throm- 
boxane A2 (measured as thromboxane B2) production and aggregation in washed rat platelets were 
studied. In addition, plasma thromboxane Be levels in rats fed different dietary lipids were measured. 
Animals were fed lO% fat by weight as lard (LRD), corn oil, soy bean oil, canola oil (CAN), or cod liver 
oil (CLO) for a period of  7 weeks. Circulating thromboxane Be levels detected in platelet-poor plasma 
of  the CLO-fed animals were significantly lower than those of  rats fed all other dietary lipids. The 
platelets of CLO-fed animals synthesized significantly less thromboxane A2 compared with those from 
other dietary groups following ex vivo stimulation of  platelets with agonists such as collagen and ADP, 
with the exception of  platelets from the LRD-fed animals. Ex vivo stimulation of  platelets obtained 
from this group with collagen resulted in the synthesis of  significantly greater levels of  thromboxane Ae 
compared with all other groups. However, aggregation responses to collagen and ADP were not 
significantly affected by dietary treatment, although relatively the lowest responses to these agonists 
were apparent in the CLO-fed and CAN-fed groups, respectively. 
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Introduction 

Numerous monounsaturated, polyunsaturated, and 
highly unsaturated fatty acids have been used in recent 
years in the preventive treatment of cardiovascular 
disease, but the mechanisms through which these fatty 
acids reduce the risk for cardiovascular disease remain 
unclear. 1'2 The search for the mechanisms of these 
fatty acids remains the object of intensive study. It is 
also unclear to what extent dietary lipids affect 
eicosanoid synthesizing capacity and functions of 
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blood platelets, although it is known that dietary fatty 
acids are definitely a powerful means of controlling 
tissue fatty acid composition. 1-3 Many of the changes 
observed in platelet fatty acid composition and func- 
tions, particularly in animal models and humans given 
a fish oil diet containing high levels of long-chain poly- 
unsaturated fatty acids such as eicosapentaenoic acid 
(EPA) and docosahexaenoic acid (DHA), have been 
attributed to changes in the ratios of arachidonic acid 
and longer-chain highly unsaturated fatty acids of the 
n-3 series, such as EPA and DHA.1'2 

There is still great interest in the possibility that 
dietary fatty acids of the n-3 series may play an impor- 
tant role in altering platelet arachidonic acid metabo- 
lism (e.g., thromboxane A2 synthesis), thus affecting 
platelet functions (e.g., aggregation). In the present 
study, we investigated the effects of dietary lipids 
containing substantial quantities of fatty acids of one 
or both of these series as well as saturated fatty acids 
on collagen- and adenosine diphosphate (ADP)- 

206 J. Nutr. Biochem., 1990, vol. 1, April © 1990 Butterworth Publishers 



Effect of dietary lipid on platelet thromboxane formation and aggregation: Piche and Mahadevappa 

induced platelet thromboxane A2 synthesis (measured Table 2 Fatty acid composition of dietary lipids 
as t h r o m b o x a n e  B2) and agg rega t i on  in  the ra t .  P lasma 
t h r o m b o x a n e  B2 leve ls  w e r e  a lso measu red  in these Fatty acids (wt%) 
d i e t a r y  g roups .  Fatty acid LRD CRN SOY CAN CLO 

14:0/14:1 1.6 - -  - -  - -  6.3 
Materials and methods 16:0/16:1 26.5 11.1 10.4 5.0 22.6 

Animals and diet 18:0 12.9 1.5 3.5 1.5 1.9 
18:1 45.6 27.7 25.6 59.7 20.6 

Male weanling Wistar rats weighing 71 to 75 g (Charles 18:2n-6 10.2 56.7 50.2 21.3 3.1 
18:3n-3 .5 1.4 7.8 8.5 1.0 

R i v e r  Canada  I n c . ,  St. Cons tan t ,  Quebec ,  Canada)  18:4n-3 . . . .  2.5 
were individually housed in suspended stainless steel 20:0 -- -- -- 5 -- 
cages and maintained at 22 to 23°C on a 12-hour light- 20:1 1.2 .5 -- 2.0 12.3 
dark cycle. Animals were randomly assigned to one of 2 0 : 5 n - 3  . . . .  8.4 
five groups and fed one of the following diets ad 2 2 : 1  . . . .  7.4 

22:5 . . . .  1.1 
libitum: lard (LRD), corn (CRN), soya (SOY), canola 2 2 : 6  . . . .  7.7 
(CAN), or cod liver oil (CLO) (Santoquin 0.05% of oil) Others 1.5 1.1 2.5 1.5 2.5 
(Table 1). The fatty acid composition of the lipids used 
for diet formulation is presented in Table 2. The dry 
ingredients of the diet were mixed and frozen at 
-25°C. The lipid component of the diet was mixed 
with the dry ingredients thrice weekly, and the animals 
were provided with fresh diet daily. Food intake and 
body weight were recorded weekly for 7 weeks. 

Blood collection procedure 

Animals were anesthetized (Metofane; Pitman-Moore, 
Washington Crossing, N J, USA) following the end of a 
7-week period, and blood samples (8 to 10 ml) were 
obtained through direct cardiac puncture. Blood was 
drawn into 10-ml plastic syringes previously rinsed 
with heparin solution, then immediately transferred to 
polypropylene centrifuge tubes containing heparin in 
saline (final concentration, 50 U/ml blood) and gently 
mixed by inversion. 

Preparation o f  washed platelets 

Platelets were prepared essentially according to the 
procedure of Mustard et al.4 for human platelets with 
minor modifications. Heparinized blood was cen- 
trifuged at 100 x g for 20 minutes; platelet-rich plasma 

Table 1 Composition of diets 

Groups (wt%) 
Ingredients LRD CRN SOY CAN CLO 

Vitamin-free casein 20 20 20 20 20 
Choline chloride 0.2 0,2 0.2 0,2 0.2 
Corn starch 10 10 10 10 10 
Sucrose 50 50 50 50 50 
Vitamin mix 1 1 1 1 1 
Mineral mix 4.5 4.5 4.5 4.5 4.5 
oL-Methionine 0.3 0.3 0.3 0.3 0.3 
Fiber 4 4 4 4 4 
Lard 10 0 0 0 0 
Corn oil 0 10 0 0 0 
Soya oil 0 0 10 0 0 
Canola oil 0 0 0 10 0 
Cod liver oil 0 0 0 0 10 
Santoquin antioxidant 0.005 0.005 0.005 0.005 0.005 

Only values for fatty acids representing >0.5% of total fatty acids 
are given. 

(PRP) was removed and centrifuged again at 1,000 x g 
for 15 minutes at 37°C to sediment platelets. Platelet- 
poor plasma (PPP) was drawn off and stored frozen at 
-80°C until use for thromboxane B2 measurement by 
radioimmunoassay. Platelets were washed twice and 
finally suspended in Tyrode's albumin buffer contain- 
ing 2 mM Ca 2+ , pH 7.35 (platelet suspension3). Platelet 
number was determined using a Coulter Counter and 
was adjusted to 1.0 x 108/ml. Platelets (1 x 108 
platelets/ml) were incubated in an aggrecorder for 1 
minute (Payton Associates, Buffalo, NY, USA) with a 
stirring speed of 900 rpm and a temperature of 37°C; 
these platelets were allowed to remain for an addi- 
tional 5 minutes. Following incubation of platelet sus- 
pensions for 5 minutes, indomethacin (final concentra- 
tion, 25 IxM) was added to the stirring platelets and 
suspensions were immediately transferred to poly- 
propylene centrifuge tubes, stored on ice, and then 
centrifuged at 4°C to sediment the platelets from the 
medium. Aliquots of the resulting supernatant were 
stored in plastic cuvettes at -80°C until use for the 
measurement of thromboxane B2. 

Platelet aggregation 

Washed platelets (1 ml containing 1.0 × 10 g platelets) 
were allowed to adjust to incubation conditions in an 
aggregometer for 1 minute (stirring speed, 900 rpm; 
37°C), then treated as controls or stimulated with col- 
lagen (5 ixg/ml, final concentration) or ADP (50 I~ra, 
final concentration; no fibrinogen was used) for 5 min- 
utes. Platelet aggregation responses were recorded si- 
multaneously (chart speed, 2 cm/min). After incuba- 
tion for 6 minutes (1 minute adjustment + 5 minutes 
treatment), indomethacin (100 ixl of a 250-1xM solution) 
was immediately added to stirring platelets, and sus- 
pensions were immediately transferred to polypropyl- 
ene centrifuge tubes, stored on ice, and then cen- 
trifuged to sediment platelets from the medium. 
Aliquots of the supernatant were stored in plastic 

J. Nutr. B i o c h e m . ,  1990, vol.  1, Apr i l  207 



Research Communications 

cuvettes at - 80°C until required for the determination 
of thromboxane B2 by radioimmunoassay. 

Determination of  thromboxane B2 levels in 
platelet-poor plasma 

Following sedimentation of platelets, PPP was drawn 
off, transferred to plastic storage cuvettes containing 
indomethacin (20 ixM), and stored at -80°C. Platelet- 
poor plasma samples were analyzed for thromboxane 
BE, a stable product of thromboxane A2, using a 
radioimmunoassay kit from Amersham (Chicago, IL, 
USA). Briefly, [3H]thromboxane B2 was added to PPP 
samples along with thromboxane B2 antiserum, char- 
coal was used to remove unbound thromboxane B2, 
and samples were counted for radioactivity. Throm- 
boxane B2 values in PPP samples of rats from different 
dietary groups were determined from a thromboxane 
B2 standard curve. 

Determination of  thromboxane B2 in platelets 

Thromboxane Bz levels were measured in the superna- 
tants obtained from stimulated and unstimulated 
platelets by radioimmunoassay as described in the pre- 
vious section. Thromboxane B2 values in these super- 
natants were obtained from a standard curve. 

Statistical analysis 

One-way analysis of variance and Tukey's test were 
used to test for significant differences between dietary 
groups. Results are expressed as means _ SEM un- 
less stated otherwise. 

Resul t s  

The level of circulating thromboxane B2 detected in 
the PPP of CLO-fed animals was significantly lower 
than that of all other dietary groups (Figure 1). The 
circulating levels of thromboxane B2 present in the 
PPP of LRD-, CRN-, SOY-, and CAN-fed animals 

t ~  

r i o  

z 

LRD CRN SOY" CAN CLO 

Diet Group 

Figure 1 Aliquots of 100 ~1 each of PPP samples were used for 
the determination of thromboxane Be by radioimmunoassay. Values 
are expressed in pg/100 I~1 of plasma and represent the mean _+ 
SE (n = 8) 

~ tllloo- 

L R D  C R N  S O Y  C A N  C L O  

D i e t  G r o u p  

Figure 2 Platelets (1 x 108 platelets/ml) from different dietary 
groups were stimulated with ADP (50 txM) for 5 minutes at 37°C. 
Following incubation, indomethacin was immediately added (25 
IXM, final concentration). Suspensions were immediately trans- 
ferred to polypropylene tubes and centrifuged. Appropriate ali- 
quots of the supernatants were used for the determination of throm- 
boxane [3 2. Values are expressed as pg/1 x 10 B platelets and 
represent the mean _ SE (n = 8) 

t x ~  

t a ~ a o  

o - -  
L R D  C ] ~ q  S O Y  C A N  C L O  

Diet Group 

Platelets (1 x 108 platelets/ml) from different dietary Figure 3 
groups were stimulated with collagen (5 ixg/ml) for 5 minutes at 
37°C. Following incubation, aliquots were prepared and assayed 
for thromboxane B2 as described in Figure 2. Values are expressed 
as pg/1 x 108 platelets and represent the mean -+ SE (n = 8) 

were not significantly different from one another. In- 
terestingly, circulating levels of thromboxane B2 in the 
PPP of LRD-fed animals were relatively much higher 
than those from the CRN-, SOY-, and CAN-fed 
groups (Figure 1). 

Following ex vivo stimulation with ADP (50 ixra), 
the platelets from CLO-fed animals produced signifi- 
cantly less thromboxane B2 compared with all other 
dietary groups (Figure 2). The thromboxane B2 levels 
obtained for these other groups (LRD-, CRN-, SOY-, 
and CAN-fed groups) did not vary significantly from 
one another (Figure 2). However, unstimulated plate- 
lets from these groups also had much higher basal 
levels of thromboxane B2 compared with those from 
the CLO-fed group. 

In platelets stimulated with collagen (5 Ixg/ml), the 
amount of thromboxane B2 produced for CLO-fed ani- 
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Flgure 4 Piatelets (I > 10 8 platelets/ml) were stimulated with 
ADP (50 ~M) for 5 minutes at 37°C in an aggrecorder. Aggregation 
responses to the effect of ADP were measured following the 
changes in percent light transmission relative to unstimulated 
platelet controls. Values are expressed as percent light transmis- 
sion and represent the mean _+ SE (n = 8) 

too-  
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w-  

w -  

t o .  / / 
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Dlet G r o u p  

Platelets (1 × 108 platelets/ml) were stimulated with Figure 5 
collagen (5 i~g/ml) for 5 minutes at 37°C in an aggrecorder. The 
change in percent light transmission in the presence of collagen 
relative to unstimulated platelet controls represents a measure of 
aggregation. Values are expressed as percent light transmission 
and represent the mean +_ SE (n -- 8) 

mals was again significantly less than that of all other 
dietary groups (Figure 3). On the other hand, the 
amount of thromboxane B2 synthesized in collagen- 
stimulated platelets obtained from the LRD-fed ani- 
mals was significantly greater than that of all other 
dietary groups, while the levels detected in stimulated 
platelets from all vegetable oil-fed animals did not vary 
significantly from one another. In general, the amounts 
of thromboxane B2 formed in collagen-stimulated 
platelets were relatively much higher than those de- 
tected in ADP-stimulated platelets, with the exception 
of platelets from the CLO-fed group. 

Ex vivo stimulation of platelets with ADP (50 ixra) 
did not result in a significant difference in the aggrega- 
tion response between dietary groups, including that 
from the CLO-fed group; however, it should be noted 
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that the platelets of the CAN-fed animals produced the 
lowest aggregation response (Figure 4). Generally, 
aggregation responses of platelets from the CLO-fed 
groups to ex vivo stimulation with ADP were rela- 
tively higher than those from all other dietary groups, 
although no statistical difference was apparent be- 
tween these groups. 

In contrast, aggregation responses of platelets from 
the CLO-fed animals to ex vivo stimulation with colla- 
gen (5 ixg/ml) were relatively lower than those from all 
other dietary groups, with the highest response being 
in the LRD-fed animals, but the differences in re- 
sponses were not significantly different from those of 
the other (vegetable oil-fed) dietary groups (Figure 5). 
We also noted that rat platelets required more collagen 
to aggregate relative to human platelets. 

D i s c u s s i o n  

The circulating thromboxane B2 level in the PPP of 
CLO-fed animals was less than 50% of that of all other 
dietary groups and this appears to reflect the decrease 
in the arachidonic acid found in the unstimulated 
platelets of these animals (unpublished observation). 
In a recent study in which lard and butter were fed to 
rats for 3 weeks at 10 to 50% energy (en%) of the diet, no 
significant difference in PPP-thromboxane B2 was ob- 
served. Enrichment of the diet with butter resulted in 
significant decreases of arachidonic acid in plasma 
phospholipids. However, the changes in the arachi- 
donic acid content of unstimulated platelets were not 
reported in this s tudy/  

Using clotted whole blood and a comparable 
amount of dietary fat to that of the present study, simi- 
lar tendencies in plasma thromboxane B2 levels 642 or 
no change in serum thromboxane B213 have been re- 
ported by others when n-3 fatty acids of vegetable or 
marine oils were fed to rats. 

When diets containing less than one half the fat of 
the present study were fed to rats for 3 weeks, serum 
thromboxane B2 levels were reported to be signifi- 
cantly less for Menhaden oil-fed animals (Menhaden 
oil contains high levels of EPA) but not for shark oil- 
fed animals (shark oil is a rich source of DHA) when 
compared with triolein/safflower oil controls.~4 When 
levels of dietary fat that were double those of the pres- 
ent study were fed to rats for 2 months, no significant 
difference was observed between the serum throm- 
boxane B2 levels of animals fed either various vegeta- 
ble oils or beef tallow. 15 

Thus, from the present study and the majority of the 
studies cited above, it is apparent that the consump- 
tion of dietary n-3 fatty acids, particularly from marine 
oils, containing high levels of EPA and DHA by rats 
results in significantly lower circulating thromboxane 
B2 levels in the plasma. Supplementation of CLO- 
containing long-chain polyunsaturated fatty acids such 
as EPA and DHA generally results in a marked de- 
crease in the arachidonic acid content of other tissues 
in addition to platelets. Although it is likely that much 
of the PPP circulating thromboxane B2 is derived from 
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platelets, it needs to be recognized that other tissues 
may also contribute to plasma thromboxane B2. Thus, 
the decrease observed in the circulating plasma throm- 
boxane B2 levels in the CLO-fed rats may represent a 
decrease in the turnover of this platelet proaggregating 
substance following supplementation of cod liver oil. 
This decrease may occur through a reduction in the 
substrate level in tissues including platelets (a de- 
crease in arachidonic acid levels in most tissues is gen- 
erally observed following supplementation of CLO). 
However, the supplementation of CLO may also affect 
membrane-bound cyclooxygenase and thromboxane 
A2-synthetase activities as well as the degradation of 
thromboxane B2. A decrease in membrane-bound 
phospholipases that release arachidonic acid for the 
synthesis of thromboxane A2 may also be affected by 
the supplementation of CLO. 

In the present study, ex vivo stimulation of washed 
rat platelets of CLO-fed animals with ADP resulted in 
the synthesis of significantly less thromboxane B2 than 
that of all other dietary groups. These results are in 
general agreement with the fact that the unstimulated 
platelets from animals in these other dietary groups 
contained significantly more of the thromboxane pre- 
cursor arachidonic acid than those of the CLO-fed ani- 
mals (unpublished observation). In a recent study in 
which 2 or 5 IXM ADP (versus 50 ~M of the present 
study) was used to stimulate PRP of rats fed either 
butter or lard at 10 to 50 en% of the diet, no increase in 
thromboxane B2 production was observed compared 
with unstimulated platelets. 5 In comparison with un- 
stimulated platelet thromboxane B2 levels, we also 
found only a small increase in the net synthesis of 
thromboxane B2 following ex vivo stimulation of 
platelets with ADP (50 ~tM). However, the differences 
in both the type of dietary fat and the level of ADP 
used are also likely to affect the net synthesis of 
thromboxane B2 in ex vivo stimulated platelets in addi- 
tion to the effect of decreased levels of thromboxane 
A2 precursor, arachidonic acid. 

Washed platelets from CAN-fed animals produced 
the lowest aggregation response to ADP stimulation 
(approximately 30% less than CRN-fed controls), but 
no significant differences between dietary groups were 
observed. In a recent study in which a comparable 
quantity of dietary fat (hydrogenated coconut oil or 
marine oil) to that of the present study was used, ADP 
stimulation of PRP did not result in a significant differ- 
ence in aggregation. ~° More recently, similar results 
were obtained using ADP-stimulated PRP from rats 
fed 10 to 50 en% as either lard or butter for 3 weeks. 5 
In another recent report, ADP stimulation of PRP from 
rats fed a 10% (by weight) fat diet that contained 2.5% 
(by weight) as marine oil was significantly lower when 
compared with all other groups studied. ~6 However, 
no significant difference in aggregation was observed 
for groups consuming much greater quantities (5% to 
10%, by weight) of their diet as marine oil when com- 
pared with alpha-linolenic acid (18:3 n-3)-rich con- 
trois. A similar lack of difference of washed rat 
platelets to ADP stimulation was reported recently for 
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rats fed high-fat diets (40% versus 10%, by weight, of 
the present study). ~7 In another study, in which rats 
were fed a high-fat diet (approximately 50 en% of diet) 
and ADP-induced aggregation of circulating rat blood 
was monitored using a filter loop technique, a longer 
obstruction time (a longer obstruction time indicates a 
lower thrombotic tendency) appeared to coincide with 
a low ADP response for the vegetable oils used. ~8 They 
also report a low ADP response for whole oil-fed ani- 
mals; this was associated with a short obstruction 
time. This association did not fit the pattern mentioned 
above. However, this oil was reported to contain 16% 
(by weight) as arachidonic acid, a fact which may help 
explain why whole oil did not fit the pattern observed 
with vegetable oils. 

In other studies in which only low levels of purified 
fatty acid or I0 or less en% of the diet was lipid (versus 
approximately 20 en% of diet in the present study), no 
significant differences in aggregation response to ADP 
stimulation of PRP were o b s e r v e d .  14.t9-21 In one of 
these studies, however, perfusion of PRP through 
isolated aortae prior to ADP stimulation did result in a 
significantly lower threshold dose response to ADP in 
animals that consumed marine oil. 2° 

Thus, based on the present results and the foregoing 
discussion, it appears that neither the type nor the 
level of dietary fat significantly alters ADP-induced 
platelet aggregation in the rat. Neither the decrease in 
the level of arachidonic acid, a precursor of thrombox- 
ane A2, and possibly of other fatty acids, nor the 
increase in n-3 fatty acids (EPA/DHA) in platelet 
membranes seem to affect ADP-induced platelet 
aggregation. These findings are in general agreement 
with the fact that ADP-induced platelet aggregation is 
not dependent on thromboxane A2 and other en- 
doperoxides. However, the reasons for the observed 
respective decrease and increase in platelet aggrega- 
tion in CAN- and CLO-fed rats compared with CRN- 
fed animals remain unclear. 

In the present study, the thromboxane B2 levels de- 
tected in platelets stimulated ex vivo with collagen 
were significantly lower in CLO-fed groups and signifi- 
cantly greater in LRD-fed groups than those from all 
other dietary groups, while those of the animals re- 
ceiving vegetable oils did not vary significantly from 
one another. These results appear to be in parallel with 
our findings that the unstimulated platelets of the 
CLO-fed animals contain the least and those of the 
LRD-fed animals contain the most arachidonic acid 
(unpublished observation), although the difference be- 
tween these groups in terms of thromboxane B2 and 
arachidonic acid levels were not of the same mag- 
nitude. In studies with collagen-stimulated PRP of rats 
fed a comparable amount of lipid to that of the present 
study, to which purified or concentrates of n-3 fatty 
acids contributed graded levels up to approximately 
one half the energy of the diet, thromboxane B2 levels 
were significantly reduced. 22 Similar results were re- 
ported recently for collagen-stimulated thromboxane 
A2 synthesis by the whole blood of rats fed 50 en% 
palm oil versus 5 en% sunflower seed oil. 23 When sub- 
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s t an t i a l ly  h ighe r  l eve l s  o f  fa t ,  l i n seed ,  o r  m a r i n e  oi ls  
( a p p r o x i m a t e l y  d o u b l e  t h o s e  o f  the  p r e s e n t  s tudy)  
w e r e  fed  to r a t s ,  e i the r  no s ignif icant  d i f f e rence  ~7 o r  
a p p r o x i m a t e l y  one  ha l f  the  l eve l  o f  t h r o m b o x a n e  B2 
has  b e e n  r e p o r t e d  fo r  c o l l a g e n - s t i m u l a t e d  w a s h e d  ra t  
p l a t e l e t s .  24-26 Thus ,  the  resu l t s  on  fa t ty  ac ids  o f  
p l a t e l e t s  and  t h o s e  on  t h r o m b o x a n e  B2 leve ls  r e p o r t e d  
in th is  s tudy  aga in  sugges t  a p o o r  c o r r e l a t i o n  b e t w e e n  
the  l eve l s  o f  a r a c h i d o n i c  ac id  and  o f  t h r o m b o x a n e  A2 
s y n t h e s i z e d  in ex  v i v o - s t i m u l a t e d  p l a t e l e t s  in d i f fe ren t  
d i e t a r y  g roups .  

In  the  p r e s e n t  s t u d y ,  the  t y p e  o f  d i e t a r y  l ip id  did  not  
s igni f icant ly  a f fec t  c o l l a g e n - i n d u c e d  aggrega t ion  in 
w a s h e d  ra t  p l a t e l e t s .  

C o l l a g e n - i n d u c e d  agg rega t ion  r e s p o n s e s  o f  PRP  
f rom ra ts  f ed  leve ls  o f  l ip id  s imi la r  to  t hose  o f  this  
s tudy  and  w h i c h  c o n t a i n e d  subs t an t i a l  quan t i t i e s  o f  
pur i f ied  a lpha - l i no l en i c  ac id  (18 : 3 n-3) o r  a fish oil  con-  
c e n t r a t e  w e r e  s imi la r ly  una f f ec t ed  by  the t y p e  o f  di- 
e t a r y  l ipid.  10.22 On  the  o t h e r  hand ,  the  aggrega t ion  re- 
s p o n s e  o f  w a s h e d  p l a t e l e t s  f rom rats  fed  d o u b l e  the  
a m o u n t  o f  fat  o f  the  p r e s e n t  s t u d y  was  e i the r  signifi- 
c an t l y  l o w e r  in an ima l s  fed  l i n seed  v e r s u s  sa f f lower  oil 
o r  c o c o a  b u t t e r  27 and  s a rd ine  oil  ve r sus  co rn  oil  26 or  
r e m a i n e d  u n c h a n g e d  w h e n  a va r i e t y  o f  v e g e t a b l e  and  
m a r i n e  oils  o r  the i r  p r o d u c t s  we re  fed.  17 S imi la r ly ,  in 
o t h e r  ra t s  fed  50 e n %  as fat ,  no change  in o b s t r u c t i o n  
t ime  was  o b s e r v e d  (a l a rge r  o b s t r u c t i o n  t ime  ind ica t ing  
a l o w e r  t h r o m b o t i c  t e n d e n c y )  in an ima l s  fed  p a l m  ver-  
sus  sun f lower  seed  oil 23 o r  sun f lower  seed  oil ve r sus  
cod  l iver  oil .  25 A g g r e g a t i o n  r e s p o n s e  o f  co l lagen-  
s t i m u la t ed  P R P  f rom ra ts  fed  a p p r o x i m a t e l y  one  ha l f  
the  l eve l  o f  fat  o f  the  p r e s e n t  s tudy  w h i c h  c o n t a i n e d  
smal l  a m o u n t s  o f  e n r i c h e d  m a r i n e  oi ls  or  pur i f ied  E P A  
w e r e  u n c h a n g e d  14 o r  s igni f icant ly  decreased.~9"28 

Thus ,  whi le  m o d e r a t e  (as u sed  in the  p r e s e n t  s tudy)  
and ,  in s o m e  ca se s ,  high l eve l s  o f  d i f fe ren t  d i e t a ry  l ipid 
do  no t  af fec t  c o l l a g e n - i n d u c e d  agg rega t ion  r e s p o n s e  o f  
ra t  p l a t e l e t s  (who le  b l o o d ,  PRP,  and  w a s h e d ) ,  some  
high-fa t  d ie t s  h a v e  b e e n  s h o w n  to af fec t  this  r e s p o n s e  
in w a s h e d  p l a t e l e t  s u s p e n s i o n s .  The  r e a s o n s  for  the  
d i f fe ren t  r e su l t s  wi th  high d i e t a ry  fat  a re  not  c l ea r  and  
r equ i r e  fu r the r  s tudy .  
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