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d i g i t a t i n g  p a t t e r n  s t r a igh t  ac t in  f i l amen t s  f rom a d j a c e n t  
I - b a n d s  appea r  to  be  d i scon t inuous  and  to  a l t e r n a t e  in 
t he  region of t h e  Z-disc (Figure 2d). The  fuzz image  is  t h e  
mos t  c o m m o n  a n d  t he  Z-disc does no t  e x h i b i t  a n y  clear ly 
def inab le  p a t t e r n  and  appear s  diffuse (Figure 2e). T i l t ing  
long i tud ina l ly  o r ien ted  spec imens  ( ro ta t ion  of t he  speci- 
m e n  a b o u t  t he  l ong i t ud ina l  axis  of myofibr i ls )  t h r o u g h  
t he  ~ 6 0  ~ o b t a i n a b l e  w i t h  t h e  e lec t ron  microscope  
equ ipped  w i t h  a gon iomete r  s tage  revealed  t h a t  consider-  
able  changes  occur  in  t he  a p p e a r a n c e  of t he  Z-disc. W i t h  a 
s t a r t i n g  image  of a c h u r c h  s teeple  p a t t e r n  (Figure 3 a ) ' a  
t i l t  of 15 ~ p roduced  l i t t l e  change  a p a r t  f rom a less clear 
image  (Figure 3b).  W i t h  a t i l t  of 30 ~ a n d  45 ~ t he  disc was 
conve r t ed  in to  a fuzz image  (Figure 3c and  d) wh ich  in 
t u r n  emerged  as a s t r a igh t  l ine  a t  t h e  m a x i m u m  t i l t  of 60 ~ 
(Figure  3e). T i l t ing  t he  sect ion t h r o u g h  t he  60 ~ in t h e  
m a n n e r  descr ibed  above  also p roduced  a decrease  in t h e  
w i d t h  of t he  myof ibr i l s ,  a p p r o x i m a t i o n  of ac t in  f i laments ,  
and  a n  e n h a n c e d  c o n t r a s t  of t he  spec imen  (Figure 3). 
T i l t ing  t he  same  Z-disc a t  r i g h t  angles to  t he  p rev ious  
series showed t h a t  t he  in i t i a l  image  of a c h u r c h  s teeple  
p a t t e r n  g radua l ly  changed  to t he  i n t e r d i g i t a t i n g  p a t t e r n  
w i t h o u t  any  obv ious  i n t e r m e d i a t e  fuzz s tage (Figure 4). 
T i l t i ng  t r an sve r se ly  cu t  sect ions  of t he  myof ibr i l s  a t  t h e  
level of t he  Z-disc fai led to  show any  s ign i f ican t  a l t e r a t i on  
of t he  image  no  m a t t e r  in  w h a t  d i rec t ion  t h e y  were t i l ted .  

B y  p ro jec t ing  t he  pe r spex  mode l  (Figure 1) r ep r e sen t i n g  
2, 3 or 4 rows of ac t in  f i l amen t s  we h a v e  found  a h igh  

degree of co r re l a t ion  b e t w een  the  p a t t e r n s  p roduced  b y  
a l t e r ing  t h e  o r i e n t a t i o n  of t h e  mode l  a n d  b y  t i l t i ng  t h e  
specimens.  However ,  t h e  degree of t i l t i ng  r equ i red  to  
p roduce  changes  in p a t t e r n  did  n o t  cor respond  precise ly  
in  t h e  2 sys tems.  

The  above  resul t s  p rov ide  ev idence  for t h e  f i r s t  t i m e  
t h a t  some of the  v a r y i n g  images  of t h e  Z-disc t h a t  are 
seen w i t h  t h e  e lec t ron  microscope  are accoun ted  for b y  
t h e  o r i e n t a t i o n  of t h e  specimens,  T h e y  also suggest  t h a t  
t h e  t h r ee  d i men s i o n a l  s t r u c t u r e  of t h e  Z-disc is essen t ia l ly  
s imi la r  to  t h a t  p roposed  b y  KNAPPtglS an d  CARLSEN 1 
b u t  p r o b a b l y  w i t h  a conf igu ra t ion  less r ig id ly  ordered  
t h a n  has  been  p rev ious ly  ind ica ted .  T h e  resul t s  c lear ly  
show t h a t  t h e  fuzzy  a p p e a r a n c e  of t h e  Z-disc, o f ten  
i n t e r p r e t e d  as an  i nd i ca t i on  of t h e  presence  of a diffuse 
m a t r i x  p e r m e a t i n g  t h e  Z-disc f i l amen t s  10, 2 m a y  be  due to 
t h e  o r i e n t a t i o n  of t h e  spec imen  w h i c h  resul t s  in t h e  non-  
M i g n m e n t  of t h e  f i l aments .  Our  f ind ings  t o g e t h e r  w i t h  
those  of p rev ious  au thors ,  however ,  offer no  e x p l a n a t i o n  
for t h e  u n u s u a l l y  b r o a d  Z-line found  in the  ca t  myo-  
c a r d i u m  a or in  the  cases of n e m a l i n e  m y o p a t h y  ~. 

Rdsumd. A l 'a ide  du microscope 61ectronique m u n i  d ' u n  
goniom6tre ,  la  s t r u c t u r e  t r i -d imens ionne l l e  du d isque  Z 
de la f ibre  muscu la i r e  str i6e a 4t4 analys6e.  Les r6su l t a t s  
o b t e n u s  son t  compar6s  avec  u n  mod61e c o n s t r u i t  en pers-  
pex  e t  avec  les images  conven t ionne l l e s  du  d isque  Z. 
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Fig. 4. The same Z-disc as in Figure 3, this time tilted (rotated) about 
its long axis, which is at right angles to the previous figure. Inter- 
digitating filaments are seen particularly where arrowed. • 90.000. 
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Changes in the Differentiation of the Sea Urchin Larva by Action of a Detergent upon the 
Unsegmented Egg 

The  n o r m a l  d e v e l o p m e n t  of sea u r c h i n  eggs depends  on  
t he  ba l ance  b e t w e e n  two d i f fe ren t  t r e n d s  gove rn ing  
respec t ive ly  t he  d i f f e r en t i a t i on  of ec tode rma l  a n d  en to -  
m e s o d e r m a l  p a r t s  of t he  larvae.  This  ba l ance  can  be  
d isp laced  b y  t r e a t i n g  t he  eggs w i t h  ce r t a in  chemicals .  I n  
t he  an ima l i za t ion ,  for example ,  t he  d i f f e r en t i a t i on  of 
e c tode rm is f avoured  a t  t he  expense  of t he  en tomesode rm.  
The  mode  of ac t ion  of an ima l i z ing  agen ts  is no t  known.  An  
ac t ion  on  t he  cell surface ha s  been  sugges ted  l-a. 

D e t e r g e n t s  r ep re sen t  an  in t e re s t ing  class of chemica ls  
able  to  r eac t  w i t h  t h e  cell m e m b r a n e ,  d i s t u r b i n g  i ts  
s t r u c t u r e  a n d  r e m o v i n g  p ro te ins  f ixed on t he  surface  of 
m e m b r a n e .  Ea r l i e r  obse rva t ions  w i t h  sea u r c h i n  eggs h a v e  
shown  in t e re s t ing  effects  of de t e rgen t s  on  t he  d i f fe ren t ia -  
t i on  of larvae.  An  an ionic  de te rgen t ,  l au ry l  sulfate,  was  
shown to  be  able  to  p roduce  r a d i a l i z a t i o n  of l a rvae  4. 
R a d i a l i z a t i o n  cor responds  to  a weak  an imal i za t ion .  

Accord ing  to RU~NSTI~OMs, t h i s  d e t e r g e n t  increased  t h e  
f r equency  of a n i m a l i z a t i o n  in eggs p r e t r e a t e d  before  
fe r t i l i za t ion  w i t h  t h i o c y a n a t e .  RUNNSTROM m a d e  t h e  
i n t e r e s t i ng  o b s e r v a t i o n  t h a t  t h e  d e t e r g e n t  was  m o s t  
ef fec t ive  if t h e  eggs were exposed  to  i ts  ac t ion  v e r y  ear ly  
a f te r  fer t i l iza t ion .  Chemica ls  w i t h  a h i g h  surface a c t i v i t y  
l ike sa l ts  of bi le  acids were shown  to  be  effect ive an imal iz -  
ing agents% 

I n  th i s  p a p e r  we shal l  t r y  to  e luc ida te  t h e  m o d e  of 
ac t ion  of a d e t e r g e n t  a n d  to  o b t a i n  i n f o r m a t i o n  a b o u t  t h e  
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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 
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