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processes control l ing the  balance be tween ec todermal  and 
en tomesodermal  different iat ion.  

Material andmethods. The exper iments  were per formed 
wi th  the sea urchin, Paracen/rolus lividus. The unfert i l ized 
eggs were washed and thei r  je l ly  coat  was r emoved  by 
t rea t ing  them wi th  acid sea water ,  according to the  tech- 
nique of VAss~IJR 7. The  removing  of the  je l ly  coa t  avoids  
the f ixat ion of de tergent  by this mater ia l  and makes its 
e l iminat ion  by washing easier. The fert i l ized eggs, af ter  
t r e a t m e n t  wi th  lauryl  sulfate at  20~ were washed 
several  t imes  and t ransferred into cul ture  dishes. Sulfa- 
diazine (1 • 10 -82!//) was added to avoid  bacter ia l  develop- 
ment .  The eggs were cu l t iva ted  at  22~ A solut ion of 
sodiulil  lauryl  sulfate  (0.02%) in sea wate r  was prepared 
for each exper iment  and used to make  the  subsequent  
solutions. 

Results. In  a first  series of exper iments ,  the  eggs were 
t rea ted  30 sec af ter  fer t i l iza t ion and kept  3 min  in the  
0.006 % solut ion of lauryl  sulfate. The  eggs were examined  
immed ia t e ly  af ter  the i r  t ransfer  into normal  sea water  and  
appeared  s l ight ly  deformed.  The p igment  was i r regular ly  
displaced forming one or two patches.  This is in cont ras t  to 
the dis t r ibut ion of the  p igment  in normal  eggs, where i t  is 
disposed in a band occupying the  vege ta t ive  half, except  
for an unp igmented  cap at  the  vegeta l  pole. The contours  
of the  hyal ine  layer were irregular  and its general  aspect  
appeared  granular.  In  the  cultures of these eggs we found 
2 types  of animal ized larvae.  Those of the  first  type  were 
hyperc i l ia ted  bIastula belonging to t h e  type  ~/2 and s/a 
according to the  classification of HORSTADIUS s. These 
animal ized larvae were devoid of archenteron.  P r ima ry  
mesenchyme cells were rare. No p igment  cells or spicules 
were found. The larvae  of the  second type  were f la t tened 
to oval  or t r iangular  forms. The apical tuf t  was normal.  
A s tomodaeum was different iated.  No archenteron,  
mesenchyme ceils, p igment  cells or spicules were found. 
Also the  general  aspect  of these larvae was very  clear;  t hey  
looked like those obtained by  HORSTADIIJS by  removing  
micromeres  and blastomeres  Veg. 2, f rom young  morula  s. 
I n  addit ion,  o ther  types  such as pr ism and small  plutei ,  
f rom 10 to 20%, according to  the  exper iments ,  were found 
in the  cultures. 

In  a second series of exper iments ,  the  eggs were t rea ted  
wi th  0.006% lauryl  sulfate for 3 rain, the  t r e a t m e n t  
beginning 15 rain af ter  the  fert i l izat ion.  These cultures 
gave small  p lute i  and a few f la t tened larvae  wi th  s tomo- 
daeum like the  larvae  found in the  preceding cultures. 

Some exper iments  were performed by  t rea t ing  un- 
ferti l ized eggs by  0.006% lauryl  sulfate for 3 rain, then  
fert i l ized;  these eggs did not  develop.  A number  of mult i -  
nuclea ted  eggs were observed.  

The eggs fert i l ized into normal  sea water  and transfered 
15 rain la ter  into 0.006% lauryl  sulfate were s topped at  
the  beginning of the  segmentat ion.  We found in these 
cultures unsegmented  eggs mono-  and mul t inuc lea ted  
together  wi th  stages of 2, 4 and 8 blastomeres.  The pig- 
men t  was displaced and the  hyal ine  layer  appeared irre- 
gular  and granular.  

The results presented here show tha t  lauryl  sulfate 
exerts  a s t rong animal iz ing  action when the  eggs are 
t rea ted  for a short  t ime  v e r y  early af ter  t he  fert i l izat ion.  
The  animal iza t ion  was not  observed when the  t r e a t m e n t  
was begun 15 rain af ter  fert i l ization.  

In  these experiments ,  the  low concent ra t ion  used and 
the  short  t ime  of t r e a t m e n t  make  possible a l imi ted  
a l tera t ion  of the  membrane,  compat ib le  wi th  the fur ther  
deve lopment  of the  larvae.  The possibi l i ty  t h a t  lauryl  
sulfate solubilized a prote in  mater ia l  located a t  the  
surface of the ferti l ized eggs should be considered, toge ther  
wi th  the role of this mater ia l  in the  different ia t ion of the  
entomesoderm.  

Rdsumd. Le t r a i t emen t  de l 'oeuf d 'oursin,  quelques  
secondes apr6s la ferti l isation, par  un d6tergent,  le lauryl  
sulfate de sodium, p rovoque  l ' hyperd6ve loppement  des 
s t ructures  ec todermiques  chez les larves (animalisation).  
Cet effet n 'es t  plus observ6 lorsqu 'on  in te rv ien t  plusieurs 
minutes  apr~s la f6condation. On sugg6re que le lauryl  
sulfate inact ive  ou solubilise un mat6riel,  peu t  ~tre de 
na ture  prot6ique,  localis6 ~ l ' in t6r ieur  ou ~ la surface de la 
membrane  p lasmat ique  de l'~euf f6cond6. Ce mat6riel  
serai t  responsable de la diff6renciat ion de l ' en tom6soderme 
des larves. 

•. LALLIER 

Station Zoologique, F-05230 Ville/ranche-sur-Mer 
(France), 2 / J a n u a r y  7973. 

v E. VASSEUR, Acta chem. scan& 2, 900 (1948). 
8 S. H/)RSTADIUS, Pubbl. Staz. zool. Napoli 14, 251 (1935). 
9 S. H6RSTADIUS, Biol. Rev. 74, 132 (1939). 

The Effect of Inactivation of Sera on the Peroxydase Activity of Haptoglobin-Hemoglobin Complex 

Since POLO~COVSKI a n d  JAvLE 1 discovered the  hapto-  
globin in 1938 (lip),  we have  acquired a considerable 
body of knowledge about  the  s tructure,  phys ico-chemical  
properties,  funct ion and genetics of this g tycoprote in;  
bu t  we do not  know much  of its behaviour  when exposed 
to heat.  An observa t ion  made  by  chance on inac t iva ted  
sera lead to the exper iments  described below. 

We examined  the  peroxydase  ac t iv i ty  of the  hapto-  
g lobin-hemoglobin  complexes formed in the  na t ive  and 
inac t iva ted  samples of the  same sera. We tested 44 sera 
of H p  1-1, 38 sera of I-][p 2-1, 34 sera of H p  2-2 phenotypes .  
The  inac t iva t ion  was carr ied out  a t  56~ for 30 rain. 
The  complexes  were formed by  means  of human  cyan- 
me themoglob in :  to 0.5 ml  serum added 0.5 ml  of 50 rag/ 
100 ml  cyanmethemoglob in  solution. The  peroxydase  
ac t iv i ty  was measured  on a guiacol substra te  according to 
the  procedure described by  O w x ~  et al. ~ The peroxydase  

ac t iv i ty  of na t ive  and inac t iva ted  samples of sera was 
compared.  The va lue  of peroxydase  ac t iv i ty  was expressed 
in ex t inc t ion  of the  Linson-3-photometer ,  and the  differ- 
ences in ex t inc t ion  were given in per  cent.  

Sera of H p  1-1 phenotype :  in the  case of 9 sera the  
peroxydase  ac t iv i ty  ill the  inac t iva ted  samples of sera 
was higher  t han  in the  na t ive  samples. The  difference 
var ied  be tween + 0.9 and + 5.5%. No difference was to 
be seen ill the  case of 3 sera. We found a loss of peroxydase  
ac t iv i ty  ranging from -- 1.1 to --  39.5 % in 32 of inac t iva ted  
samples of sera. Sera of t i p  2-1 pheno type :  We  found a 
loss of peroxydase  ac t iv i ty  ranging f rom --31.4 to 

1 IV[. POLONOVSKI and M.-F. JAYLE, C.r. S6anc. Soc. Biol., Paris 129, 
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- -65 .9% in t he  i n a c t i v a t e d  samples  of sera. ,Se ra  of 
H p  2-2 p h e n o t y p e :  W e  found  a loss of pe roxydase  ac t i v i t y  
r ang ing  f rom --49.1 to  - -73.5 % in t h e  i n a c t i v a t e d  
samples  of sets .  

The  difference of t he  pe roxydase  ac t i v i t y  in  n a t i v e  and  
i n a c t i v a t e d  sera  seems to  be  d e p e n d e n t  u p o n  t he  H p  
p h e n o t y p e  of t he  sera. Therefore  i t  is n o t  p r o b a b l e  t h a t  a 
t h i r d  hea t - sens i t ive - subs tance ,  e.g. t h e  complemen t ,  is 
i nvo lved  in t he  f o r m a t i o n  of t he  complex,  or t h a t  a ye t  
u n k n o w n  hea t - sens i t i ve  fac to r  is r equ i red  for e x e ~ i n g  t he  
pe roxydase  ac t i v i t y  of t he  complex.  T he  a s s u m p t i o n  seems 
obv ious  t h a t  i t  is t h e  HI) molecule  t h a t  is a l t e red  b y  t h e  
ac t ion  of hea t .  A t  p r e s en t  we h a v e  no  sa t i s fac to ry  
e x p l a n a t i o n  for  th i s  p h e n o m e n o n .  

I t  has  to  be considered,  however ,  t h a t  t he  hap t og l ob in s  
of H p  1-1 p h e n o t y p e  m a y  differ  in  t h e i r  chemica l  com- 
posi t ion.  CONNELL et  al. a p r o v e d  t h a t  t he  l i p  1-1 pheno-  
t y p e  is d iv ided  in to  3 s u b t y p e s  wh ich  are cont ro l led  b y  
t he  2 genes:  l ip~F a n d  H p  is. T he  a-chains  of t he  H p  
molecules,  d e t e r m i n e d  b y  these  2 genes, differ  f rom each  
o the r  in  on ly  one amino  acid. I t  m a y  be  supposed  t h a t  t h e  
decrease  in pe r0xydase  a c t i v i t y  a p p e a r i n g  as a consequence  
of i n a c t i v a t i o n  can  be  a t t r i b u t e d  to  th i s  m i n o r  chemica l  
d iss imi lar i ty .  SMITHIES et  al. ~ po i n t ed  out,  a n d  l a t e r  
NAucE a n d  SMITHIES5 p r o v e d  conclus ive ly  t t l a t  t he  H p  ~ 
gene is a resu l t  of a pa r t i a l  gene dupl ica t ion ,  and  t he  con- 
sequence  of t h e  non-homologous  cross ing over  of H p  ~ 
and  H p  ~s. This  would  m e a n  t h a t  comple te  h e a t - r e s i s t a n t  
a -cha ins  could on ly  occur  pu re ly  in t he  s u b t y p e  of some 

H p  1-1 h o m o z y g o t e  - H p  I F - I F  or l i p  1S-1S.  D e p e n d i n g  
on  t h e  s u b t y p e  of H p  1 gene, ce r t a in  sera  of H p  2-1 pheno-  
t y p e  m i g h t  p a r t l y  con t a in  comple te  h e a t - r e s i s t a n t  
e-chains .  Sera  of H p  2-2  p h e n o t y p e  could no  longer  c o n t a i n  
complete ,  h e a t - r e s i s t a n t  a-chains .  I n  accordance ,  w i t h  
this ,  we found  more  d i s t inc t  loss of pe roxydase  ac t i v i t y  in  
sera of H p  2-1 pheno types ,  a n d  all even  more  d i s t i nc t  loss 
ill sera  of H p  2-2  pheno•  This  is on ly  a hypo thes i s ,  
a n d  f u r t h e r  s tud ies  on  s u b t y p e s  of hap tog lob in s  are  
requ i red  to solve t h e  p rob lem.  

Zusammen/assung .  Nachweis ,  dass  in  n a t i v e n  u n d  
i n a k t i v i e r t e n  i den t i s chen  Se rumproben ,  gemessen  a n  der  
P e r o x y d a s e a k t i v i t / t t  des H a p t o g l o b i n - H / i m o g l o b i n ' t f o m -  
plexes,  die Hi tze res i s t enz  der  H a p t o g l o b i n - T y p e n  in  der  
IReihenfolge t i p  1-1, H p  2-1, H p  2-2 a b n i m m t .  
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Antibodies  to Venous  T i s sue  in P h l e b o t h r o m b o s i s  

Tile increas ing  n u m b e r  of surgical  i n t e r v e n t i o n s  b y  t he  
use of homologous  venous  graf t s  in  t he  a r t e r i a l  sy s t em 
sugges ted  t he  s ignif icance of s tud ies  on  t h e  an t igen i c i t y  
of venous  t i ssue  1. I n  add i t ion ,  in  a ce r t a in  n u m b e r  of 
cases, p h l e b o t h r o m b o s i s  is a chronic  disease of a cyclic 
course,  cha rac t e r i zed  b y  t h e  a l t e r n a t i o n  of ac t ive  a n d  
i nac t i ve  phases .  Th i s  course  exh ib i t s  s imi l a r i t y  w i t h  
al lergic events .  Based  on  t h e  a s s u m p t i o n  t h a t  allergic 
a n d  a u t o i m m u n e  processes  m a y  p l ay  a role in  t h e  p a t h o -  
logy of p h l e b o t h r o m b o s i s ,  we a t t e m p t e d  to  d e m o n s t r a t e  
an t ibod ie s  aga ins t  venous  t i ssue  in t he  sera  of p a t i e n t s  
w i t h  p h l e b o t h r o m b o s i s .  

Mater ia l  and methods. Patients .  Sera  of 35 p a t i e n t s  
w i t h  p h l e b o t h r o m b o s i s  of t h e  l i m b  a n d  of 22 con t ro l  
sub jec t s  were inves t iga ted .  T he  p a t i e n t s  showed d i f fe ren t  
cl inical  fea tu res  p red i spos ing  to  t h e  d e v e l o p m e n t  of t h e  
p h l e b o t h r o m b o s i s .  T h e  venous  o b s t r u c t i o n  Was n o t  a 
consequence  of surgical  i n t e r v e n t i o n .  T he  seve r i t y  of t he  
classical  s y m p t o m s  d e p e n d e d  on  t he  size a n d  t h e  l e n g t h  
of t h e  ve ins  invo lved .  

Ant igen .  An  e x t r a c t  was  p r e p a r e d  f rom h u m a n  v e n a  
c a v a  t i ssue  w i t h  1 M ca lc ium ch lor ide-Tr i s -c i t ra te  

hnmunological tests with vein CTC-extract 

~ ods Linear Passive Total 
immunodiff, haemagglutina- " 
(Oudin) tion 

Patients ~ n pos neg n pos neg n pos neg 

Phlebothrombosis 24 19 5 11 7 4 35 26 9 
Controls 22 0 22 22 0 22 44 0 44 

buffer ,  p H  7.5 (CTC-extract) ,  accord ing  to  ROBERT et  
al. ~-~. The  CTC-ex t rac t  c o n t a i n e d  wate r - so lub le  p ro t e in s  
(pa r t ly  of p l a s m a t i c  origin), a n d  pro teoglycans .  

I m m u n o l o g i c  tests ,  a) L i n e a r  i m m u n o d i f f u s i o n  (Oudin)-  
me thod .  Agar  (1% w/v)  was d issolved in 0.15 M phos-  
p h a t e  buf fe r  c o n t a i n i n g  0.85 Saline (pH 7.0). T h e ' a n t i g e n  
c o n c e n t r a t i o n  was 2 m g  p ro t e in /ml ,  b) Pass ive  h a e m a g -  
g l u t i n a t i o n  test .  T h e  CTC-ex t rac t  was  coa ted  w i t h  t a n n i -  
n e - t r e a t e d  h u m a n  red  cells of b lood  group  O. 

Results  and discussion. Using  t h e  Oudin- tes t ,  precipi-  
t a t i o n  was o b t a i n e d  in t he  case of 1 :16 -1 :32  se rum 
di lu t ion.  Pass ive  h a e m a g g l u t i n a t i o n  t e s t  was  accep ted  as 
pos i t ive  w h e n  t i t r e s  showed  1 :32 -1 :64  values.  As seen 
in  t h e  Table ,  t h e  presence  of a u t o - a n t i b o d i e s  aga in s t  t h e  
CTC-ex t rac t  of h u m a n  ve ins  could be  e s t ab l i shed  in  70% 
of t he  cases so fa r  inves t iga ted .  B o t h  t e s t s  gave  nega t i ve  
resu l t s  in  t he  con t ro l  subjects .  

Tile ques t ion  w h e t h e r  t h e  presence  of v e n a - a u t o a n t i -  
bodies  in  p h l e b o t h r o m b o s i s  is t h e  cause  or t he  consequence  
of t he  pa tho log ica l  process  c a n n o t  be  answered  as yet ,  
s imi la r ly  to  severa l  o the r  a u t o i m m u n e  diseases. P r o b a b l y  
our  f u r t h e r  i nves t i ga t i ons  on  t h e  speci f ic i ty  of these  
a u t o a n t i b o d i e s  will  g ive  more  i n f o r m a t i o n  on  t h i s  
subjec t .  
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