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T h e  Effect in v i tro  of the  S tero ida l  C o m p o n e n t  of Oral  C o n t r a c e p t i v e s  on  Plate le t  A g g r e g a t i o n  

Many repor t s  ~-~ descr ibe a s ta t i s t ica l ly  s ignif icant  
increase of t h r o m b o e m b o l i c  disease caused by  the  in take  
of oral con t racep t ives .  The exac t  mechan i sm of t he  effect  
has  no t  been clearly de t e rmina t ed .  These s tudies  have  
been made  special ly in vivo af ter  several  weeks of drug  
ingest ion.  An increase in p la te le t  aggrega t ion  using the  
Chandle r ' s  t ube  t echn ique  + and  the  sens i t iv i ty  to  adeno-  
sine d i p h o s p h a t e  de t e rmined  by  the  e lec t rophore t ic  
technique ,  have  been described~. 

A recen t  pape r  repor ted  an increase of p la te le t  ADP-  
induced  aggrega t ion  in v i t roL  Never theless ,  t he  final 
concen t ra t ion  of the  drugs s tudied  was several  t imes  
higher  t h a n  the  level we expec ted  to f ind in blood in vivo 
af ter  oral ingest ion.  

The objec t  of th is  s t u d y  is to es tabl ish  the  effect  of 
these  c o m p o n e n t s  in concen t r a t ions  close to  t he  phys io-  
logical s ta te  on p la te le t  aggregat ion  in vi tro.  

2VIaterial and methods. Blood was collected f rom fas t ing  
hea l t hy  people,  10 days  af ter  t he  suppress ion  of a n y  
medica t ion .  P la te le t - r ich  p lasma  (PRP)  and  p la te le t -poor  
p l a sma  were ob ta ined  by  dif ferent ia l  cen t r i fuga t ion  in an 
In t e rna t i ona l  B 20. The P R P  was ad jus ted  a t  300,000 
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Fig. 1. PRP 300,000 platelet/c[z/mm final concentration (FC) was 
incubated with distilled water (curves 1 and 2), propilenglycol 1/'1000 
FC (curve 3), norethinodrel or norethindrone 1.25 • 10 -~ FC (curve 4), 
mestranol 4• 10 .3 FC (curve 5), norethinodrel 1.25• -6 and 
mestranol 4 • 10 -~ FC during 10 min and then the indicated amount 
of collagen added for inducing aggregation. Curve 1 shows the ability 
of aggregability of the platelet. Comparison of curve 2 with the 
other curves shows no differences in platelet aggregation. 
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Fig. 2. The same as in Figure 1, using ADP ill the concentrations 
indicated, as aggregation agent. No difference in platelet aggregation 
could be detected. 

p l a t e l e t / m m  ~ final concent ra t ion .  P la te le t  aggregat ion  
was fol lowed at  37 ~ using the  t u rb id ime t r i c  me t h o d  of 
BORI~ 8 wi th  the  Born  M.K. I I  aggregometer .  

The drugs to be t e s t ed  were used in a i inal  concen t ra t ion  
of 4 • 10 .5 M to 4 • 10 -~ 2/ / for  mes t r ano l  and  2.5 • 10 .4 M 
to 2.5 •  -7 M for no re th ind rone  and  nore th inodre l .  
The t es t  compounds  were used in an aqueous  suspension.  
A concen t r a t ed  solut ion was m a d e  in propylenglycol  
(mest ranol  4 •  .3 M and  no re th inodrone  and  nore- 
th inodre l  5 •  .2 M) and  t h e n  d i lu ted  wi th  dist i l led 
wa te r  to  the  work ing  solution.  

Wi thou t ,  or af ter  10 rain incuba t ion  of the  P R P  wi th  
the  compounds ,  ad eq u a t e  a m o u n t  of h u m a n  collagen 
p repared  by  saline ex t rac t ion  of Achilles '  t endon,  or 
A D P  (Boehringer  Mannheim,  Lo t  No 7520277) to a final 
concen t ra t ion  of 4 • 10 -~ M and  4 • 10 -7 M was  added,  
and the  changes  in l ight  t r ansmiss ion  were recorded.  
Controls  were ob ta ined  by  measur ing  the  p la te le t  aggrega- 
t ion  caused by  similar  concen t ra t ion  of collagen and A D P  
in presence  of dist i l led wa te r  or propylenglycol .  

Results and d~scussion. The resul ts  are shown in Figures  
1 and  2. The drugs used in these  exper iments ,  alone or 
together ,  and  in d i f fe rent  concent ra t ions ,  showed a 
lack of effect  on p la te le t  aggregat ion.  

Because the  me tabo l i sm  of p roges togens  and  es t rogens  
is r a the r  fast ,  it  was no t  supposed  t h a t  t h e y  would  
increase in t he  p lasma  level af ter  dai ly  oral ingest ion of 
cont racept ives .  Their  concen t ra t ions  in blood should no t  
be as h igh  as t h a t  used by  CLAYMAN, GADD and  I-IERBERT 7. 
However ,  var ious  drug concen t ra t ions  were used ranging  
f rom t h a t  close to physiological  level to several  t imes  
more,  w i t h o u t  increase on p la te le t  aggregat ion.  

Moreover,  as t he  drugs used in the  p resen t  e x p e r i m e n t  
are water- insoluble ,  a concen t r a t ed  solut ion in p ropy len-  
glycol was  prepared ,  which  was  t h e n  d i lu ted  wi th  dist i l led 
water .  In  th is  way  a solut ion was ob ta ined  in which  the  
propylenglycol  concen t ra t ions  did no t  affect  p la te le t  
aggregat ion.  This solut ion enables  in v i t ro  resul ts  to  be 
ex t r apo la t ed  to in vivo s i tuat ions .  

This  inves t iga t ion  leads us to  suppose  t h a t  the  t h romo-  
embol ic  compl ica t ion  is no t  due to  an increase of p la te le t  
aggregat ion,  and  m a y  be re la ted  to  p lasma  and /o r  to 
vessel wall a l te ra t ions  6-9. 

Rdsumd. On 6tudie l 'e f fe t  de l 'es t rog6ne mes t rano l  et  
des progestog6nes  nor6 th indrone  et  nor6 th inodre l  sur 
l ' agr6gat ion p laque ta i re  in v i t ro  quand  leur concen t ra t ion  
est  semblable  ~ celle qu ' i ls  sont  suppos6s dans  le sang 
apr6s l 'adminis t rat iol~ orale. Les r6sul ta ts  ob tenus  per- 
m e t t e n t  de conclure  que ces compos6s ne p rodu i sen t  
aucune  a u g m e n t a t i o n  de l ' agr6gat ion p laqueta i re .  
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