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esame le a l t re  dif ferenze che appa iono  ind ipenden te -  
men te  dal le  p reden t i  (e direi  n o n o s t a n t e  queste)  fro 
va r i anze  e fro medie  nei  d ivers i  e sempla r i  di  A u a s  × Cai-  
r ina e nei v a r i  animal i .  

Nel  complesso  le due  specie pa ren ta l i  si sono r ive la t e  
n e t t a m e n t e  d i f ferent i  per  t eno r s  medio  in ac ido desossi- 
r ibonucle ico  (~ magg io re  di c i rca  il 20% in A n a s  p la ty -  
rhynchos) .  

Negl i  ib r id i  Ia va r i ab i l i t~  dei singoli  daf t  ~ s t a t a  pifl ele- 
r a t a ,  m a  solo negl i  e sempla r i  di sesso maschi le ,  di quel la  
nelle specie pa r en t a l i ;  Ia t e n d e n z a  al la  b imodal i tA osser- 
vabi le  negl i  is togrammi,  pu6 ind icare  la possibile pre-  
senza di due  popolaz ion i  di va lo r i  in ogni  ind iv iduo .  

I1 t eno re  med io  de l l ' ib r ido  Cair ina  × Arias,  per  cui 
d i sponevo  solo di  due  esemplar i  maschi ,  ~ s t a to  corri-  
sponden te  a quel lo  del la  specie pa te rna ,  che  p r e s e n t a v a  
i va tof i  pifi bassi.  

L ' i b r i d o  rec iproco  ha  m a n t e n u t o  nel complesso  un  
va iore  i n t e rmed io  fro quel l i  del le  specie  pa r en t a l i ;  per6 
con una  n o t e v o l e  d i f fe renza  fro gli  e sempla r i  dei  due  
sessi: m e n t r e  quel lo  di  sesso masch i le  ha  p r e s e n t a t o  nn  
va lore  med io  ugua le  a quel lo  de l l ' ib r ido  reciproco,  
nonch~ a quel lo  del la  specie  m a t e r n a  (con i va lor i  
minori) ,  i due  esemplar i  di sesso f emmin i l e  h a n n o  forni to  
un va lo re  co r r i sponden te  a quel lo  del la  specie p a t e r n a  
(con i va lo r i  maggior i ) .  

sugges t iva  ta co r r i spondenza  fro ques te  osserva-  
zioni (medic di  va lor i  e loro dis t r ibuzione)  e la cons ta -  
taz ione del la  p ro fonda  s ter i l i t~  dei  maschi  di e n t r a m b i  
gli ibridi ,  m e n t r e  le femin ine  s tud ia t e  e rano  g iun t e  a 
deporre  uova ,  ind icando  un magg io r  equi l ibr io  dei loro 
gamet i ,  c o n f e r m a t o  da  una  p ih  regolare  d i s t r ibuz ione  
de l l ' ac ido  desoss i r ibonucle ico  per  nucleo.  

Ques t i  daft  s i  p res t ano  ad un conf ron to  in te ressan te  
con quel l i  giA pubb l i ca t i  r i gua rdan t i  l 'asino,  il cava l lo  
ed il mulo  ~ : q u e s t ' u l t i m o  p resen tava ,  i n d i p e n d e n t e m e n t e  
dal  sesso, u n t e n o r e  i n t e rmed io  fro quel l i  del ls  specie 
pa ren ta l i ;  non  erano  present i  inol t re  le i r regolar i t~  nel la  
d is t r ibuzione  dei  singoli  daft,  r i s con t ra t e  in ques t i  ibr idi  
di an i t ra ,  p a r t i c o l a r m e n t e  nei maschi .  

Si t r a t t a  di r i su l ta t i  che i nv i t ano  ad una  e s t r ema  pru-  
denza, gi£ in p recedenza  espresso ~, p r ima  di g iungere  a 
conclusioni  genera l i :  u l ter ior i  ch i a r imen t i  sono da  a t t en -  
dersi da  un es tens ione  delle r icerche ad  a l t r i  ibr id i , .pren-  
dendo in esame anche  le cellule ge rmina l i  o l t re  che le 
somat iche  e, nel  caso di fertilitY, anche  solo re la t iva ,  
pure i p r o d o t t i  del la  seconda  generaz ione  e dei re incroci  
ot tenibi l i .  

Pe r  q u a n t o  c o m p i u t e  in c a m p o  d iverso  m e r i t a n o  un 
cenno, perch~ si a l lacc iano a ta l l  quest ioni ,  le osserva-  
zioni di LEUCHTENBERGER e coll. s che in spe rma tozo i  
umani  no t a rono  ca ra t t e r i s t i che  a l te raz ion i  del la  distr i -  
buzione e del  c o n t e n u t o  med io  in acido desossi r ibonu-  
cleico, in r a p p o r t o  ad  a l te raz ion i  delle capac i tk  r ipro-  
du t t ive .  

]~ di un  eer to  in teresse  inf ine conf ron ta re  ques t i  da t i  
i s to fo tomet r ic i  con i c a r a t t e r i  c romosomic i ;  in MATTtIEY ~ 
ed in WHITE s sono raccol te  e v a l u t a t e  c r i t i c amen te  di- 
verse osse rvaz ion i  sulle specie qu i  e samina t e  ed  i loro 
ibridi. Si no ra  come  non  v i  sia accordo  comple to  sul 
numero  compless ivo  dei  c ro lnosomi  e sui c a r a t t e r i  degli  
e t e roc romosomi :  c o m u n q u e  le due  specie pa ren ta l i  
d i f fer i rebbero di pochiss imo e cost pu re  l ' ibr ido.  A1 con- 
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t ra r io  il c o n t e n u t o  in ac ido desoss i r ibonucle ico  si pre-  
sen ta  n o t e v o l m e n t e  diverso,  cib che ind iche rebbe  una  
ind ipendenza  di ques to  va lo re  dal  n u m e r o  dei c romosomi .  
N o n  ~ possibile per  ora  acce r t a re  la rag ione  di ques t a  
d iversa  carica in acido desoss i r ibonucle ico  per  c romo-  
soma,  in specie con c romosomi  m o r f o l o g i c a m e n t e  cost 
simili .  
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S u m m a r y  

T h e  desoxyr ibonuc le ic  acid  con t en t  in nuc le i  of  e ry-  
t r o c y t e s  in A n a s  p la tyrhynchos ,  Ca i r ina  moschata  a n d  
the i r  d i r ec t  and  reciprocal  hybr ids  is s tud i ed  b y  t h e  
q u a n t i t a t i v e  me thod .  A s ignif icant  di f ference was  found  
be tween  t h e  a m o u n t s  in t h e  two  pa ren ta l  species. T h e  
hybr ids  revea l  an  i r r egu la r i ty  in b e h a v i o u r  of t he i r  
means  and  d i s t r i bu t ion  of conten ts .  This  seems to  be  
d e p e n d e n t  on  the i r  or igin and  sex. These  f indings  a re  
d iscussed and  cr i t ica l ly  c o m p a r e d  w i t h  o the r  d a t a  f r o m  
the  l i t e ra ture ,  concern ing  the  desox i r ibonuc le ic  ac id  
c o n t e n t  and  chromosome-charac te r i s t i c s .  

Borsista deI C.N.R. 

R e l a t i o n s h i p  B e t w e e n  P a s s i v e  H e m a g g l u t i n a t i o n  
o f  T a n n e d  R e d  C e l l s  C o a t e d  w i t h  F r a c t i o n  I 

a n d  F i b r i n o l y s i s  i n  C i r r h o s i s  o f  t h e  L i v e r  

The  BOYDEN m e t h o d  1 has  been  appl ied  b y  KISS- 
MEYER-NIELSEN 2 to  t he  f ixa t ion  of p la t e l e t  e x t r a c t  on 
the  surface  of red cells and to  t he  s t u d y  of r a b b i t  an t i -  
bodies  aga ins t  h u m a n  t h r o m b o c y t e s .  SAUER and  VAN 
LOGHEM 3, KISSMEYER*NIELSEN 4, DAUSSET, BERGEROT- 
BLONDEL and  BRECY 5 used th is  m e t h o d  for t h e  s t u d y  
of hemor rhag i c  s y n d r o m e s  in h u m a n  subjects .  I t  has 
been  shown by  D u c o s  e and  conf i rmed  by  us, t h a t  t h e  
p la te le t  e x t r a c t  can be  rep laced  by  f ibr inogen.  

i t  appears  to  us t h a t  this  r eac t ion  was f r equen t ly  
s t rong  in severe  cases of cirrhosis  of t h e ' l i v e r  associa ted 
or  no t  wi th  a hemor rhag ic  s y n d r o m e  bu t  a lways  accom-  
pan ied  by  m o d e r a t e  t h r o m b o c y t o p e n i a .  I n  s tudy ing  this 
react ion,  we no ted  t h a t  i t  was :  (1) nega t ive  when  the  
s e rum was  ob ta ined  i m m e d i a t e l y  a f te r  c lo t t ing  by  the  
use of mechan ica l  ag i t a t i on  w i t h  glass beads,  and (2) 
s t rong ly  pos i t ive  w h e n  the  se rum was  separa ted  f rom the  
clot  a f t e r  an  i ncuba t i on  per iod  of 1 to  2 h a t  37°C. 

These  facts  led to t he  i nves t i ga t i on  of t he  role of t he  
c lo t  in th is  reac t ion .  We  m a d e  a cross e x p e r i m e n t  of 
clots  t h e  resul t s  of which  are  g iven  in the  Tab le  I. As can  
be  seen, t he  reac t ion  is pos i t i ve  only,  when  the  p a t i e n t ' s  
c lot  was i n c u b a t e d  in pa tho log ica l  as well as in n o r m a l  
sera,  or  e v e n  in phys io log ica l  sal ine.  D u r i n g  the incuba t ion  
the pa t i en t ' s  clot liberates a substance capable to react wi th  
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Pa s s ive  H e m a g g l u t i n a t i o n  

Mix ture  o/ a pathological blood (cirrhosis o[ the liver) with a normal blood: 

Pathological serum* incubated during 2 h at  37°C 
in contact with: 

Pathological red cells . . . . . . . . . . . . . .  - 
Normal red celIs . . . . . . . . . .  -. . . . . .  - 
Pathological platelets . . . . . . . . . . . . . .  -- 
Normal platelets . . . . . . . . . . . . . . . .  - 
Clot of the pathological plasma (without antico- 

agulant) . . . . . . . . . . . . . . . .  + + x]4 
Clot of the normal plasma (without anticoagulant) . . - 
Without any contact  . . . . . . . . . . . . . .  - 

Physiological saline incubated during 2 h a t  37°C in 
contact  with: 

Pathological clot . . . . . . .  : . . . . . .  + + 1/16 

Normal serum* incubated during 2 h at  37°C in con- 
tact  with: 

Normal red cells . . . . . . . . . . . . . . . .  - 
Pathological red cells . . . . . . . . . . . . . .  - 
Normal platelets . . . . . . . . . . . . . . . .  - 
Pathological platelets . . . .  ' . . . . . . . . . .  - 
Clot of the normM plasma (without a n t i c o a g u l a n t ) . .  - 
Clot of the pathological plasma 

(without anticoagulant) . . . . . . . . .  + + 1/~ 
Without  any contact  . . . . . . . . . . . . . .  - 

Physiological saline incubated during 2 h a t  37°C in 
contact  with:  

Normal clot . . . . . . . . . . . . . . . . . .  - 

* Sera immediately separated after clotting by the use of mechanical agitation with glass beads, incubated at 37°C with and without 
contact, and then heated, at 56°C for 30 min. All reactions are negative without heating at 56°C. 

[raction I coating the tanned red cells. This  s u b s t a n c e  ag- 
g lu t i na t e s  t hese  red  cells on ly  w h e n  i t  has  been  h e a t e d  
p rev ious ly  for  30 rain a t  56°C. 

The  i m m u n o l o g i c a l  n a t u r e  of th i s  s u b s t a n c e  is d o u b t -  
ful. E x p e r i m e n t s  h a v e  s h o w n  a t  l eas t  t w o  d i f f e r en t  
k inds  of b e h a v i o r  in  r e l a t i on  to  r a b b i t  a n t i b o d i e s  aga in s t  
h u m a n  p l a t e l e t s  : (1) t h e  r a b b i t  a n t i b o d y  is f o rmed  in t h e  
s e r u m  a n d  is n o t  l i be ra t ed  b y  t h e  i n c u b a t e d  c lo t ;  (2) i t  
does  n o t  r equ i re  h e a t i n g  a t  56°C to  p r o m o t e  h e m a g -  
g lu t i na t i on .  

The  r e l a t i on  b e t w e e n  h e m a g g l u t i n a t i o n  a n d  f ib r ino ly -  
• sis has  been  d e m o n s t r a t e d  b y  t w o  d i f f e r en t  a p p r o a c h e s :  

(a) Clots  of p a t i e n t s ,  in  w h i c h  t h e  r e a c t i o n  was  f o u n d  
s t r o n g l y  pos i t ive ,  h a v e  m a r k e d  t e n d e n c y  to  f ibr inolys is .  
Th i s  was  seen  a f t e r  i n c u b a t i o n  of  b lood,  d i l u t ed  w i t h  
equa l  v o l u m e  of phys io log ica l  sal ine,  a t  p H  7.2, u n d e r  
s ter i le  cond i t ions ,  d u r i n g  24 h a t  37°C. I n  all cases  
c o m p l e t e  lysis  has  been  obse rved .  

(b) 1 c m  ~ of  n o r m a l  b lood,  c l o t t ed  a t  37°C in t h e  
p r e s e n c e  o f  15 m g  of  pur i f ied  b o v i n e  f ibr inolys in ,  g ives  
off, a f t e r  2 h of  i n c u b a t i o n  a t  37°C, a s e r u m  c a p a b l e  also 
to  p r o m o t e  the  reac t ion .  C o m p l e t e  lysis of t h e  c lot  is ob-  
s e rved  a f t e r  24 h u n d e r  t h e  s a m e  cond i t ions .  

Conclusions. In  t he  course  of f ib r ino lys i s  of t h e  clot ,  
wh ich  is an  espec ia l ly  r ap id  p rocess  in  l iver  c i r rhosis ,  
t h i s  clot  l ibera tes  a s u b s t a n c e  wh ich  i s  capable ,  a f t e r  
h e a t i n g  of 30 min  a t  56°C, t o  r eac t  w i t h  t a n n e d  e r y t h r o -  
cy tes  c o a t e d  w i t h  a p l a s m a t i c  s u b s t a n c e  f o u n d  in 
f r ac t ion  I. I t  is p r o b a b l e  t h a t  th i s  p h e n o m e n o n  is n o t  
l imi ted  to  l iver  c i r rhosis ,  b u t  can  be  found  also in o t h e r  
s y n d r o m e s  a s soc ia t ed  w i t h  f ibr inolys is .  I t  is be l i eved  
th is  is an  e x a c e r b a t i o n  of a n o r m a l  phys io log ica l  process .  

We wish to thank Drs. E. C. LOOMIS of Detroit and J. P. SOULIER 
of Paris for the preparations of bovine fibrinolysin and for their 
advice. 
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Rdsumd 

Au cours  de la f ibr inolyse ,  pa r t i cu l iCremen t  prCcoce au 
cours  des  c i r rhoses  du foie, le cai t lo t  libCre une  s u b s t a n c e  
capab le  apr~s chauf fage  de 30 m i n  ~ 56°C de  rCagir avec  

des  h6mat i e s  r ecouve r t e s  d ' u n e  s u b s t a n c e  p l a s m a t i q u e  
p r6sen te  dans  la f r ac t ion  t .  

I1 es t  p r o b a b l e  que  le ph6nomCne  n ' e s t  pas  l imit6 aux 
seules  c i r rhoses  hCpat iques ,  mais  s ' 6 t e n d  £ d ' a u t r e s  syn-  
d r o m e s  hCmorrag iques  ( f ibr inoly t iques)  e t  qu ' i l  s ' ag i ra i t  
de l ' exagCra t ion  d ' u n  p rocessus  phys io log ique  normal .  

A D i a l y z a b l e  F a c t o r  f r o m  P l a s m a  Responsible  
for t h e  " V i s c o u s  M e t a m o r p h o s i s "  o f  t h e  Blood 

P l a t e l e t s .  I t s  R o l e  i n  C l o t  R e t r a c t i o n  and 
Haemostas i s*  

D u r i n g  coagu la t ion  of n o r ma l  b lood,  t h e  t h r o m b o -  
c y t e s  u n d e r g o  a series of morpho log ica l  c h a n g e s  which  
lead  f ina l ly  to  t he i r  t o t a l  d i s in t eg ra t i on .  This  -pheno- 
m e n o n  is gene ra l ly  cal led  " v i s c o u s  m e t a m o r p h o s i s "  of 
t h e  p la te te t s ,  a n d  i ts  m o s t  eas i ly  o b s e r v e d  m a n i f e s t a t i o n  
cons i s t s  in a g g l u t i n a t i o n  a n d  c l u m p i n g  of t h e s e  cells. 
Since i t  is k n o w n  t h a t  in m o s t  cases  t h r o m b u s  fo rma t ion  
in v e n o u s  t h r o m b o s i s  s t a r t s  o u t  f rom a g g l u t i n a t e d  and 
fused p l a t e l e t s  a d h e r i n g  to  t h e  wall  of a b lood  vessel, 
a t t e n t i o n  in r e c e n t  yea r s  has  been  focused  on t h e  factors  
i n v o l v e d  in t he  t h r o m b o c y t e  a g g l u t i n a t i o n  1. A new 
d ia lyzab le  f ac to r  was  d i scovered  in t h e  course  of the  
fol lowing e x p e r i m e n t s .  

Some a u t h o r s  stil l  be l ieve  clumping of t h e  t h r o m b o -  
cy tes  to  be a s e c o n d a r y  p h e n o m e n o n  due  to  t h e  con- 
ve r s ion  of smal l  a m o u n t s  of f ib r inogen  to  f ibr in  or pro- 
f ib r in  ~, in sp i t e  of t h e  fac t  t h a t  p l a t e l e t s  in afibrino- 
g e n a e mi c  p l a s m a  agg lu t i na t e  n o r m a l l y  3, a n d  t h a t  elec- 

* Supported by grants from the Swiss National Foundation for 
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1 Throughout this paper agglutination is understood in the sense 
of describing the first manifestation of viscous metamorphosis, thus 
excluding nonspeeific aggregation or serological reaction of intact 
ceils with antiptatelet antibodies. 
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