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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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Family Tribes Genera and species CA production as determined by 
Hemagglutination Hemolysis and 

hemagglutination-inhibition 

Entero-bacteriaeeae (144) Escherichieae (27) Escherichiae + (17) b 
Shigella (Grs A, B, C, D) + (10) 

Edwardsielleae (10) Edwardsiella + (10) 

Salmonelleae (33)  Salmonella (Grs A, B, C1, Cs, D, E, L) + (12) 
Arizona + (12) 
Citrobaeter + (9) 

Klebsielleae (50)  Klebsiella + (5) 
Enterobacter + (33) 
E. cloacae 
E. aerogenes 
E. ha[niae 
E. liquefaeiens 
Serratia + (7) 
Peetobacterium + (5) 

Proteeae (24) Proteus + (13) 
P. wdgaris 
P. mirabilis 
P. morganii 
P. retgeri 
Providencia + (11) 
P. alcal#aeiens 
P. stuartii 

+ (17) 
+ (7) 

+ (2) 

+ (12) 
+ (2) 
+ (2) 

+ (2) 

+ (2) 
+ (2) 
+ (2) 
+ (2) 
+ (7) 
+ (2) 

+ (2) 
+ (2) 
+ (1) 
+ (2) 

+ (2) 
+ (2) 

~CA = common antigen of Enterobacteriaceae; b( ) = number of strains tested. 

for 2 min.  Fo r  t h e  pass ive  hemolys i s  test ,  sheep  e ry th ro -  
cytes,  i n s t ead  of r a b b i t  red  b lood  cells, were used a n d  
c o m p l e m e n t  (Carwor th  Labora to r i e s ,  Inc. ,  New City, 
New York)  in  a d i lu t ion  of 1 : 20 (0.1 ml) was  added  to  t h e  
m i x t u r e s  of an t igen ica l ly  modi f i ed  red  b lood  cells a n d  
CA an t i s e rum.  Hemolys i s  was  r ead  a f t e r  i n c u b a t i o n  a t  
37~ for  I h. Fo r  t h e  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  tes t ,  
an t i gen  f rom t h e  s t r a in s  u n d e r  i n v e s t i g a t i o n  (0.2 ml  of 
superna te )  was  m i x e d  w i t h  2 m i n i m a l  h e m a g g l u t i n a t i n g  
un i t s  of CA a n t i s e r a  a n d  t he  m i x t u r e s  were i n c u b a t e d  for 
30 m i n  a t  37 ~ An t igen ica l ly  modi f ied  r a b b i t  e r y t h r o c y t e s  
were  t h e n  a d d e d  a n d  t h e  h e m a g g l u t i n a t i o n  t e s t  was com- 
p le t ed  as descr ibed  above ,  i n h i b i t i o n  of h e m a g g l u t i n a t i o n  
was cons idered  to  be  ev idence  of t h e  presence  of CA in  t h e  
t e s t  an t igens .  

A t o t a l  of 144 s m o o t h  s t r a in s  of E n t e r o b a c t e r i a c e a e ,  
o b t a i n e d  f rom CDC a n d  f rom th i s  l abo ra to ry ,  was  t e s t ed  
for  t h e  p r o d u c t i o n  of CA, a n d  t h e  resu l t s  are s u m m a r i z e d  
in t h e  Table .  I t  m a y  be  seen t h a t  al l  144 s t ra ins ,  repres-  
e n t i n g  5 t r i bes  a n d  12 genera,  p roduced  CA, as d e t e r m i n e d  
b y  t he  pass ive  h e m a g g l u t i n a t i o n  test .  72 of these  s t r a in s  
were also s tud ied  b y  t h e  o t h e r  serological  procedures ,  
namely ,  pass ive  hemolys i s  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 on  tests .  W i t h o u t  excep t ion  these  m e t h o d s  conf i rmed  
t h e  p resence  of CA in these  cul tures .  Therefore ,  i t  m a y  be  
conc luded  t h a t  s m o o t h  s t r a in s  of E n t e r o b a c t e r i a c e a e  
cha rac t e r i s t i ca l ly  p ro duce  CA. I t  m u s t  be  emphas ized ,  
however ,  t h a t  ce r t a in  r o u g h  s t r a in s  of E n t e r o b a c t e r i a c e a e  
fai l  to  syn thes ize  t h i s  an t igen ic  d e t e r m i n a n t ,  a n d  s tud ies  
on t h e  gene t ic  con t ro l  of t he  f o r m a t i o n  of th i s  a n t i g e n  are  
in progress  in  t h e  l a b o r a t o r y  of Dr.  H. MAYER, Max-  

P l a n c k - I n s t i t u t  ftir Immuno log ie ,  G e r m a n y .  Since 
d o c u m e n t a t i o n  of t he  p r o d u c t i o n  of CA m a y  conce ivab ly  
be  ut i l ized as one of m a n y  c r i te r ia  to  i den t i fy  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 ,  f u r t h e r  s tud ies  are  
needed  to d e t e r m i n e  t he  f o r m a t i o n  of th i s  an t igen ic  
d e t e r m i n a n t  b y  o the r  famil ies  a n d  p a r t i c u l a r l y  b y  poor ly  
cha rac t e r i zed  species t h a t  m a y  or m a y  no t  be long  to  t he  
f ami ly  En t e robac t e r i a ceae .  

Zusammenfassung.  Nachweis  eines al len En t e ro -  
b a k t e r i e n  g e m e i n s a m e n  Ant igens .  S~mt l i che  S t~mme,  
b e s t e h e n d  aus  5 F a m i l i e n  u n d  12 Genera ,  e r zeug ten  das  
Ant igen ,  welches  d u r c h  pass ive  H a e m a g g l u t i n a t i o n ,  passi-  
ve  H a e m o l y s e  u n d  H a e m a g g l u t i n a t i o n s - H e m m u n g s r e a k -  
t i on  nachgewiesen  werden  konn te .  
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