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envisaged,  p rov ided  t h a t  the  technological  and  physical  sono emoiit ici  e non  in terfer iscono con i fa t tor i  della 
p rob lems  are p roper ly  solved ~3. coagulazione.  

Riassunto. Due pol imer i  re t icolat i  di nuova  sintesi,  
con tenen t i  gruppi  amminic i  terziari ,  sono in grado di 
assorbire  s e l e t t i vamen te  epar ina  dal  sangue. Essi  non 
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The in vitro Effects of Several Progestogens,  Estrogens and Non-Steroidal Compounds with Estro- 
genic Activity on Adenosine Diphosphate Induced Guinea-Pig Platelet Aggregation 

The increased use of oral con t racep t ives  appears  to be 
associa ted wi th  a s ta t i s t ica l ly  s ignif icant  increase in the  
incidence of t r omboembo l i c  disease 1, 2. Because p la te le ts  
occupy a cent ra l  role in t h r o m b u s  fo rmat ion  3, m a n y  
inves t iga tors  have  d i rec ted  the i r  a t t en t i on  towards  the  
in vivo effects of oral con t racep t ive  s teroids on various 
aspects  of p la te le t  behav ior  3 (e. g. p la te le t  aggregat ion,  
adhesion and e lec t rophore t ic  mobili ty)�9 For  example,  
A D P - i n d u c e d  aggregat ion  of blood pla te le ts  is increased 
af ter  1 week t r e a t m e n t  wi th  estrogens alone 4 bu t  only  
af ter  t r e a t m e n t  for 4 or more  mens t rua i  cycles wi th  
combina t ion  oral con t racep t ives  5,6. Al though  invest iga-  
tors  have  repor ted  t h a t  proges t ins  p roduced  no change in 
p la te le t  aggregationS, 7, a recen t  long t e r m  s t u d y  showed 
t h a t  a f ter  2 years  t r e a t m e n t  wi th  ch lo rmadinone  ace ta te  
aggregat ion  was s ignif icant ly  acce le ra tedS  

The p resen t  s t u d y  is the  f i rs t  repor t  on the  in vi t ro  
effect  of s teroids wi th  estrogenic and proges tonic  ac t iv i ty  
on p la te le t  aggregat ion.  

Experimental  methods. Blood was collected f rom female 
Syr ian R a n d o m  st ra in  guinea-pigs and the  p la te le t  r ich 
p lasma  (PRP)  was ob ta ined  as previous ly  descr ibed g, 10. 
P R P  was di luted to the  desired p la te le t  n u m b e r  wi th  
modif ied  Tyrodes  solut ion (Ca++, Mg++-free) p H  7.4 
[composi t ion per  l i tre : 9.0 g NaC1, 0.2 g KC1, 1.0 g dextrose,  
0.05 g NaH2PO 4 and 1.45 g T r i s ~ .  

All tes t  compounds  were p repa red  as 30 mdVI aqueous 
dispers ions by  homogeniz ing  in modif ied  Tyrodes  solut ion 
and  s tored at  0-5 ~ 

P la te le t  aggregat ion  was followed at  37 ~ by  employ ing  
a modi f ica t ion  of t he  t u rb idomet r i c  m e t h o d  of BORN ~2 as 
prev ious ly  descr ibed g, 10,13,14 Bo th  ' sample '  and 'refer- 
ence '  cuve t t e s  in the  B e c k m a n  DBG s p e c t r o p h o t o m e t e r  
con ta ined  P R P  (0.4-0.6 ml) di luted wi th  modif ied Tyrodes  

Effect of several drugs on ADP-induced platelet aggregation 

Drug Effect of ADP-induced aggregation 

Norethindrone + 
Medroxyprogesterone Acetate + 
Estrone + 
Ethinyl Estradiol + 
Mestranol + 
Diethyl Stilbestrol _ b 
Hexestrol 

Stimulation of aggregation. 
b Inhibition of aggregation. Incubation conditions and concentrations 
as described in experimental methods. 

to a to ta l  volume of 2.25 ml and  the  recorder  was arbi- 
t rar i ly  set  a t  100% t ransmiss ion.  The tes t  compounds  
were p re incuba ted  for 10 rain by  adding  0.25 ml  of the  
aqueous dispers ion to  the  ' sample '  cuve t t e  and 0.25 ml  
of modif ied Tyrodes  to the  ' reference '  cuve t t e  to compen-  
sate  for volume changes.  The final  vo lume in each cuve t t e  
was 2.5 ml  wi th  a final p la te le t  concen t ra t ion  of 150,000 
p la te le t s /cu /mm.  Addi t ion  of the  tes t  co mp o u n d  (final 
concen t ra t ion  of 3 • 10-a M) caused an ins t an taneous  drop 
in the  % t ransmiss ion.  At  the  end of the  p re incuba t ion  
per iod 0.25 ml  of 1 • 10 5 2VI A D P  (final concen t ra t ion  of 
9 . 1 •  -7 2/~ r) was added  to the  ' sample '  cuve t te  and 
0.25 ml  of modif ied  Tyrodes  to  the  'reference! cuve t te  and 
changes  in l ight  t r ansmiss ion  were moni tored .  Appropr i a t e  
controls  were ob ta ined  be measur ing  the  degree of p la te le t  
aggregat ion caused by  a s imilar  concen t ra t ion  of A D P  in 
the  absence of any  added  tes t  compound .  Aggregat ion  is 
def ined as the  change in the  % t ransmiss ion  af ter  the  
init ial  i n s t an t aneous  drop  in l ight  t r ansmiss ion  due to 
p la te le t  swelling or f rom the  t ime  of A D P  addi t ion  when  
swell ing did not  occur. 

Results and discussion. Because all the  drugs used in 
th is  s t u d y  were v i r tua l ly  wa te r  insoluble and because mos t  
of the  organic solvents  ill which  these  c o m p o u n d s  are 
soluble have  an effect  on p la te le t  swelling and  aggregat ion 
induced by  ADP,  aqueous  dispersions of the  var ious  drugs 
were used. The use of dispers ions in the  p resen t  s t u d y  is 
no t  unique.  For  example  the  effect  of insoluble agents  

1 M. P. VESSEY and R. DOLL, Dr. med. J. 2, 651 (1969). 
2 p. E. SARTWELL, A. T. MASI and F. G. ARTHES, Am. J. Epidem. 

90, 365 (1969). 
3 [VL DUGDALE and A. T. MASI, J. chron. Dis. 23, 775 (1971). 
4 R, S. ELKELES, J .  R. HAMPTON a n d  J. R. A. ~V[ITCHELL, L a n c e t  

2, 315 (1968). 
5 R. W. ROBINSON, Am. J. Obstet. Gynec. 99, 163 (1967). 
6 L. POLLER, C. M. PRIEST and J. M. THOMSON, Br. reed. J. d, 273 

(1969). 
7 L. POLLER, J. ]g[. THOMSON, A. Tabiowo and C. ~. PRIEST, Br. med. 

J. I, 554 (1969). 
s L. POLLER, J. M. THOMSON, W. THOMAS and C. WRAu Br. reed. 

J. 7, 705 (1971). 
9 R. E. A. GADD, S. CLAYMAN a n d  D. H~BERT, Experientia 27, 

1339 (1971). 
10 R. E. A. GADD, S. CLAYMAN and D. HI'BERT, Pharlnac. Res. 

Commun. 3, 279 (1971). 
i1 R. E. A. GADD and S. CLAYI~IAN, Experientia, in press. 
12 G. V. R. BORN, Thrombos. Diathes. haemorrh Suppl. 21, 159 

(1966). 
13 M. VAN DYK, R. E. A. GADD and S. CLAYMAN, Lab. Praet. 20, 

582 (1971). 
�9 14 S. CLAYMAN, e .  E. A. GAI)D a n d  D. HI}BEET, Pharmacologist 13, 

318 (1971). 



96 Specialia EXFERIENTIA 29/1 

such  as col lagen ~ a n d  f a t t y  acids ~6 on  p la t e l e t  agg rega t ion  
h a v e  been  ex tens ive ly  s tud ied  in vi t ro .  

The  resul t s  of t he  p r e s en t  i nves t i ga t i on  are shown  in 
t he  Table .  B o t h  t h e  proges togens  (medroxyproges t e rone  
ace ta te ,  no re th ind rone )  a n d  es t rogens  (e th iny l  es tradiol ,  
mes t rano l ,  estrone)  s t i m u l a t e d  A D P - i n d u c e d  aggrega t ion  
over  t he  f i rs t  2 or 3 min.  S imi la r  resu l t s  were ob t a ined  
w i t h  P R P  samples  t a k e n  f rom more  t h a n  6 d i f fe ren t  
an imals .  N o n e  of t h e  t e s t  c o m p o u n d s  caused s ign i f ican t  
aggrega t ion  t h e m s e l v e s  d u r i n g  t he  p r e i n c u b a t i o n  period.  
I n  m a n y  ins t ances  t he  p roges togens  caused  a s l igh t ly  
g rea te r  s t i m u l a t i o n  of A D P - i n d u c e d  aggrega t ion  t h a n  did  
t he  estrogens.  

I t  shou ld  be  n o t e d  t h a t  t he  s te ro id  suspens ions  used in 
th i s  s t u d y  are n o t  found  in vivo,  whereas  f a t t y  acids and  
especial ly  col lagen are encoun t e r ed  in v ivo  as suspens ions  
or f ixed mate r ia l .  Therefore,  a l t h o u g h  t he  i n  v i t ro  ac t ion  
can  be  due  to  t he  s teroid  conf igu ra t ion  of t he  suspended  
mate r i a l ,  t h e  p r e sen t  resu l t s  c a n n o t  be  e x t r a p o l a t e d  to  t h e  
in v ivo  s i tua t ion .  

In  order  to  i nves t i ga t e  t he  poss ib i l i ty  t h a t  s t i m u l a t i o n  
of A D P - i n d u c e d  aggrega t ion  m i g h t  be  due to p la te le t s  
a d h e r i n g  to t he  par t ic les  in  suspens ion  a n d / o r  t he  biolog- 
ical a c t i v i t y  of t he  t e s t  agent ,  t he  effects of d ie thy l s t i l -  
bes t ro l  and  hexes t ro l  (2 w a t e r  insoluble  non-s te ro ids  w i t h  
s t rong  es t rogenic  ac t iv i ty )  on p la t e l e t  aggrega t ion  were 
tes ted .  B o t h  drugs  caused an  i n h i b i t i o n  of A D P - i n d u c e d  

agg rega t ion  t h u s  sugges t ing  t h a t  in  t he  p re sen t  experi-  
m e n t a l  in  v i t ro  s y s t e m :  a) s t i m u l a t i o n  of aggrega t ion  was 
due  to  t h e  s tero id  i tself  and  was no t  a non-specif ic  
adhes ion  of p la te le t s  to  t he  suspended  mate r ia l ,  and  b) t he  
ab i l i ty  to  s t i m u l a t e  aggrega t ion  was re la ted  to  t he  presence  
of all  or p a r t  of t he  s tero id  s t r u c t u r e  and  no t  t he  biological  
a c t i v i t y  of t he  d rugs  in ques t ion  (i. e. es t rogenic  ac t iv i ty) .  

Rdsumd. Des d ispers ions  aqueuses  de proges tog}nes  e t  
es t rog~nes s t i m u l e n t  l ' ag r6ga t ion  des p l a q u e t t e s  de cobaye  
p rodu i t e s  p a r  A D P  in vi t ro .  Le d i6 thyls t i lbes t6ro l  e t  
l ' hexes t ro l  qui  ne  son t  pas  des st6roides,  mais  poss~den t  
une  ac t iv i t6  es t rog6nique,  on t  un  effet  inh ib i to i re  sur  
l ' agr4gat ion .  
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Production of Common Enterobacterial Antigen by Members of the Family Enterobacteriaceae 

Ten  years  ago KUNIN et  al. 1, ~ descr ibed  a p rev ious ly  
over looked  a n t i g e n  p roduced  b y  var ious  m e m b e r s  of t h e  
f ami ly  En t e robac t e r i a ceae .  T he  a n t i g e n  was d iscovered  
b y  m e a n s  of t he  pass ive  h e m a g g l u t i n a t i o n  t e s t  us ing  
E. cull O14 an t i s e rum.  Since t h a t  t i m e  it, has  been  shown 
t h a t  th i s  a n t i g e n  is p roduced  in 2 d i f fe ren t  s t a t e s :  E. cull 
O14 a n d  a few o the r  s t r a i n s  of en te r ic  bac te r i a ,  u p o n  i.v. 
i n j ec t ion  in to  r abb i t s ,  engender  CA ant ibodies ,  t h e  i m m u -  
niz ing an t i gen  be ing  e thanol - insoluble~,  4. I n  con t ras t ,  
m o s t  o the r  s t r a ins  of E n t e r o b a c t e r i a c e a e  do no t  induce  the  
f o r m a t i o n  of CA an t ibod ie s  in  h igh  t i t e r s  bu t .  do p r ime  
r a b b i t s  specif ical ly for a s econda ry  response  upon  injec-  
t i on  of subef fec t ive  a m o u n t s  of i m m u n o g e n i c  CA. The  
an t i gen  p roduced  b y  these  s t r a in s  is e thanol-solubleS,% 
If  t he  p r o d u c t i o n  of CA were a regu la r  p r o p e r t y  of, and  
r e s t r i c t ed  to,  t h e  m e m b e r s  of t h e  f ami ly  E n t e r o b a c t e r i a -  
ceae, then ,  t h i s  cha rac t e r i s t i c  could be  used  as one of 
m a n y  cr i te r ia  for t a x o n o m i c  a n d  d iagnos t ic  purposes .  
Indeed ,  CA an t i se rum,  r a t h e r  t h a n  n u m e r o u s  group or 
type-spec i f ic  an t i sera ,  was  ut i l ized to  i den t i fy  a n  o rgan i sm 
as a m e m b e r  of th i s  family,  for  example ,  in  k i d n e y  t i ssue  
of p a t i e n t s  w i t h  pye loneph r i t i s  ~-9. Tire possible  usefulness  
of d o c u m e n t i n g  CA p r o d u c t i o n  for t a x o n o m i c  purposes  is 
i l l u s t r a t ed  b y  t h e  o b s e r v a t i o n  t h a t  p i g m e n t e d  Serratia 
be long ing  to t he  f ami ly  E n t e r o b a c t e r i a c e a e  do p roduce  
t h e  a n t i g e n  in c o n t r a s t  to  p i g m e n t e d  s t r a in s  of F lavo-  
b a c t e r i m n ,  w h i c h  do n o t  be long  to t h i s  group.  However ,  a 
s y s t e m a t i c  s t u d y  of t he  p r o d u c t i o n  of CA b y  m e m b e r s  of 
t he  f ami ly  E n t e r o b a c t e r i a c e a e  ha s  n o t  ye t  been  repor ted .  
Therefore ,  t h e  p r e sen t  i n v e s t i g a t i o n  was u n d e r t a k e n  to  
d e t e r m i n e  w h e t h e r  al l  recognized  genera  a n d  m o s t  species 
of E n t e r o b a c t e r i a c e a e  do, in  fact ,  p roduce  CA. 

To d e m o n s t r a t e  CA t h e  p rev ious ly  descr ibed  pro- 
cedures  t~ namely ,  pass ive  h e m a g g h l t i n a t i o n ,  pass ive  
hemolys is ,  a n d  h e m a g g l u t i n a t i o n - i n h i b i t i o n  t e s t s  were 
used.  The  s t r a in s  were g rown on b r a i n  veal  aga r  in  Nol le  
f lasks,  a n d  t h e  g r o w t h  o b t a i n e d  a f te r  i n c u b a t i o n  at 37 ~ 

for 18 h was su spended  in p h o s p h a t e  h e m a g g l u t i n a t i o n  
buf fe r  (Difco; p H  7.3) a n d  h e a t e d  a t  100~ for 1 h. The  
suspens ion  was t h e n  cen t r i fuged  a t  23,500 g for 20 m i n  
and  t he  supe rna t e s  were used as an t i gen  to mod i fy  r a b b i t  
or sheep e ry th rocy te s .  Red  b lood  ceils (2.5% suspension) ,  
a f te r  3 wash ings  w i t h  t h e  a b o v e  buffer ,  were  m i x e d  w i t h  
t he  an t igens  in  a d i lu t ion  of 1: 10; t h e  m i x t u r e s  were 
i n c u b a t e d  a t  37 ~ for 30 ra in ;  a n d  t he  red  b lood cells were 
aga in  washed  3 t i m e s  to  r e m o v e  u n a t t a c h e d  an t igen .  
Ant i -CA sera  were p r e p a r e d  b y  i m m u n i z a t i o n  of r a b b i t s  
w i t h  semi-pur i f ied  e thano l - so lub le  CA o b t a i n e d  f rom 
severa l  sources  (E. cull 07,  S. minnesota, S. dysenteriae 
t y p e  1) a n d  b y  i m m u n i z a t i o n  w i t h  E. cull O14. A n t i b o d y  
t i t e r s  r a n g e d  f rom 1 : 3200 to 1 : 6400. To- d e m o n s t r a t e  CA 
p roduced  b y  t h e  u n k n o w n  s t ra ins ,  t he  h e m a g g l u t i n a t i o n  
t e s t  was  used  as follows. CA ant i se ra ,  in  d i lu t ions  to  give 
s t rong  h e m a g g l u t i n a t i o n  w i t h  s t a n d a r d  CA, was m i x e d  
w i t h  an  equa l  v o l u m e  (0.2 ml) of an t igen ica i ly  modif ied  
r a b b i t  e r y t h r o c y t e s  (0.2 ml) in  t h e  h e m a g g l u t i n a t i o n  test .  
The  m i x t u r e s  were i n c u b a t e d  a t  37 ~ for 30 ra in  a n d  t he  
h e m a g g l u t i n a t i o n  was r ead  a f te r  c en t r i f uga t i on  a t  1300 g 
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