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areas the possibility of an art ifact  can be excluded. In  
addition, certain, probably malignant  cells grown in tissue 
cultures also show very low enzymic act ivi ty:  

(a) unclassified lymph node cells 10 S. A. = 0-33, 
(b) cell culture derived from adenocarcinoma of human 

lung n S. A. = 0"53, 
(c) Hela cells S. A. = 0.83, 
(d) Ehrlich aseites cells S. A. = 0.59, 
(e) R a t  embryo fibroblasts S. A. = 4.9. 

These preliminary observations suggest t ha t  the rate of 
anaerobic metabolism of cysteine is different in normal  
and in neoplastic cells. The possible biochemical and phy- 
siological significance of these observations is being 
studied. 

We acknowledge with thanks the gift of certain tissue cultures 
received from Miss VmGlmA JENTOFT from the Department of 
Pathology. 
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Zusammen[assung 

Quant i ta t ive  Analysen des fl-mercaptobrenztrauben- 
sAure-spaltenden Enzyms zeigen, dass Zellen, die sich in 
akt ivem mitotischem Prozess beflnden (bzw. Krebszellen 
und Gewebekulturen), dieses Enzym in viel geringerem 
Masse enthal ten als ~normale~ Zellen. Da dieses Enzym 
in dem anaeroben Stoffwechsel yon Zystein eine wichtige 
Iqolle spielt, liisst sich vermuten,  dass sich der Zystein- 
stoffwechsel der Tumorzelle quant i ta t iv  yon dem der 
Normalzelle unterscheidet  
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Only one carbohydrate, glucose, was identified by paper 
chromatography and this is considered as a good evidence 
tha t  the fluff is not  a contamination from material  of the 
jelly-coat incompletely removed. In  fact, the main carbo- 
hydrate  component of the jelly-coat of Paracentrotus is 
fucose (MINGA~qTI and VASSEUR1). The following amino 
acids have also been identified by two dimensional paper 
chromatography of the acid hydrolysate of the fluff: cyst- 
(e)ine, arginine, lysine, histidine, aspartic acid, glutamic 
acid, glycine, serine, alanine, proline, methionine, valiue, 
threonine, phenylalanine, leucine, iso-leucine. 

In  a second series of experiments the total polysaccha- 
rides present in the TCA soluble fraction of unfertilized 
and newly fertilized eggs were precipitated with alcohol. 
Equa l  amounts  of eggs were used in each one of three 
parallel sets of experiments. The results given in the Table 
indicate tha t  the amount  of alcohol precipitable material 
has significantly decreased after fertilization and that  
an even greater decrease in the N content  of the precipi- 
ta te  takes place. 

Here again the only carbohydrate present was glucose 
and it made up almost the total  dry weight of the precipi- 
tate.  

On the other hand determinations of the total  (free + 
bound) carbohydrates present in the TCA soluble fraction 
failed to show any significant change as a result of fertili- 
zation. The average of six determinations was (as % of 
the to ta l  carbohydrates of the eggs), 30 / :  1.47 in the 
unfertilized eggs and 27.2 4- 1.29 in those newly fertilized, 
t = 0.89, P = 0.4. I t  must be added tha t  in four different 
determinations we have also been unable to detect any 
change in the total  carbohydrate content  of the eggs 
following fertilization. 

Table 
Amount of alcohoI-preeipitable material from the TCA-soluble frac- 
tion from equal amounts of unfertilized and newly fertilized eggs of 

Paracentrotus liw:dus 

mg (dry weight) 
of precipitate % total N 

Exp. No. 
Unfertilized Fertilized Unfertilized Fertilized 

1 12,0 8-8 1.35 0.62 
2 10.4 8-5 2.20 1.35 
3 15.9 12.5 1.93 1.21 

O n  a G l y c o p r o t e i n  of  t h e  S e a  U r c h i n  E g g s  a n d  
i t s  C h a n g e s  F o l l o w i n g  F e r t i l i z a t i o n  

Shaking with ether the trichloroacetic acid (TCA) sol- 
uble fraction of the unfertilized egg of Paracentrotus livi- 
dus results in the formation of a fluffy precipitate at  the 
interface between the water and the ether phases. When 
the same procedure is applied to the TCA-soluble fraction 
of newly (5 min) fertilized eggs or developmental  stages, 
no such precipitate appears. The  analysis of the fluffy 
precipitate has given tile following results (as % of dry 
weight) : 

Nitrogen: 5.6-7.4 
Carbohydrates: 43.0-52-7 
Glucosamine: 1.6 

No phosphorus has been found and 2 h extract ion with 
boiling alcohol-ether (3: 1) resulted in no change in dry 
weight. 

The most likely interpretat ion of these results seems 
to be tha t  upon fertilization some change takes place in.  
a glycoprotein fraction present in the unfertilized egg as 
a result of which it  becomes no longer precipitable either 
by the t rea tment  with eLher or alcohol. 

By applying the t lotchkis method, I~UNNSTROM and 
IM~IERS ~ have described a staining of the outer rim of the 
cortex of the unfertilized egg. 5 min after fertilization this 
continuous layer is broken up into a great number of 
small granules which a little later become incorporated 
into the hyaline layer. This observation agrees well with 
our O~Ul results as i t  gives histological evidence of a 
change of some kind in a cortical glycoprotein of the egg 
upon fertilization. 
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Experimental. Eggs  of _Paracentrotus lividus were 
washed severa l  t imes  wi th  sea water ,  made  up to  an exac t  
volume and t h e n  d iv ided  into  two equal  portions,  one of 
which was fert i l ized and col lected 5 rain af ter  the  beginn- 
ing of the  e leva t ion  of the  fer t i l iza t ion m e m b r a n e  while 
the o ther  one was processed unfer t i l ized.  The  je l ly  coa t  
wa,  r emo ved  b y  the  usual  t r e a t m e n t  w i th  acidified 
(pH 5-0) sea water ,  t he  eggs packed  b y  a quick  centr i -  
fugation and  t h e n  suspended and  homogenized  in cold 
10% TCA. Samples  were w i t h d r a w n  for the  de te rmina t ion  
of to ta l  n i t rogen  and  ca rbohydra tes  and  then  the  homo-  
genate was cent r i fuged  a t  12000 g in the  cold for 10 rain. 
The supe rna t an t  was col lected and  samples  t aken  for the  
determinat ion of to t a l  carbohydra tes .  The  TCA-soluble  
fraction was t h e n  shaken  3 to  5 t imes  wi th  an  equal  
volume of e ther  in a glass-stoppered cyl inder .  Af t e r  t he  
last shaking,  the  e ther  was w i t h d r a w n  and  the  wa te r  
phase wi th  the  f luffy layer  a t  i ts surface was decan ted  
to a centr i fuge tube  and left  ove rn igh t  in t he  refr igerator .  
Upon centr i fugat ion,  t he  f luffy layer  col lected a t  the  
surface: using a th in  s t e m m e d  p ipe t te  which  reached the  
bot tom of t he  tube  and b y  careful ly  regula t ing  the  suct ion 
of a water  p u m p  connec ted  to it, the  wa te r  phase  could 
be wi thdrawn a lmos t  entirely.  The  fluff  was then  sus- 
pended in 50 % alcohol  and  sed imented  by  cent r i fugut ion;  
this washing was repea ted  five t imes.  The  prec ip i ta te  was 
then washed  th ree  more  t imes  wi th  95% alcohol,  twice  
with 3 :1  a lcohol-ether ,  e ther-a lcohol  (3:1), e the r  and  
dried. 

For  the  p repa ra t ion  of t h e  a tcohot-precipi table  com-  
ponents,  two  vo lumes  of cold 95% e thano l  were  s lowly 
added, w i th  con t inua l  st irr ing,  to  one v o l u m e  of t he  TCA 
soluble f rac t ion  in a cent r i fuge  tube.  Af t e r  s t and ing  over-  
night in t he  refr igerator ,  t he  p rec ip i t a te  was centr i fuged,  
the supe rna t an t  p ipe t t ed  off, t h e  prec ip i ta te  resuspended 
in a small  a m o u n t  of 50% alcohol  and  t ransfer red  quan t i -  
ta t ively  to  a smal le r  t u b e  in which  i t  was washed  and 
dried as descr ibed above.  

For  the  ch roma tog raph ic  analysis  of carbohydra tes ,  the  
material  was hydro lyzed  in 0.5 N H~SOa a t  110°C for 
about  12 h and  the  hydro lysa te  neutra l ized,  desal ted  (by 
t r ea tment  w i th  IR- /3  4 and 1R-120 Amberl i tes)  dried, 
redissolved in a v e r y  small  a m o u n t  of wa te r  and chro- 
matographed on W h a t m a n  No. 1 paper .  The  ch romato -  
gram was i r r iga ted  for 24 h wi th  bu tanol -ace t ic  acid- 
water (3: 1:1) and  deve loped  wi th  an i l in -ph ta la te  (PAI~- 
TRIDGEa). F o r  t he  q u a n t i t a t i v e  de t e rmina t ion  of carbo- 
hydrates,  a known  a m o u n t  of mate r ia l  was hydro lyzed  
as indica ted  above  and the  hydro lysa te  was neutral ized,  
brought  to  v o l u m e  and  a l iquotes  were  used for t he  ana-  
lysis according to  P ~ K  and  Jom~soNa using glucose as 
a reference. The  an th rone  m e t h o d  (HEwlTT ~) has  been 
used in some cases. The  ch roma tog raph ic  analysis  of  the  
amino acids was done on  ma te r i a l  hydro lysed  w i t h  6 N 
HC1 and  desa l ted  b y  passage th rough  a Dowex-50  co lumn 
in the  acid  cycle.  The  two  d imens ional  pape r  ch romato-  
graphy was run  according  to  RED~IELDs. Glucosamine 
was de te rmined  according  to  GARDELL ~. Ni t rogen  was 
determined b y  Ness ler iza t ion af te r  combus t ion  and  phos- 
phorus according  to  ALLE~ S. 
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Riassunto 

Sba t t endo  con etere  la  f razione solubile  in ac ido t r ic loro-  
acetico di uova  vergin i  di Paracentrotus lividus si fo rma  
un precipi ta to  a l l ' in ter fac ie  t r a  e te re  e fuse acquosa .  
L 'anal is i  di ques to  prec ip i ta to  ha  d imos t r a to  che  si t r a t t a  
d i u n a  glicoproteina.  I1 prec ip i ta to  non si fo rma  da  e s t r a t t i  
di uova  fecondate.  

] ~ t u d e  i m m u n o l o g i q u e  

d e s  H a p t o g l o b i n e s  h u m a i n e s  i n d i v i d u e l l e s  

Les Haptoglobines  individueUes 1 se man i f e s t en t  dans  
le s6rum huma in  sous forme de trois  pheno types  pr inci -  
p a u x  (Hp 1-1, H p  2-2 e t  H p  2-1) co r respondan t  X deux  
t ypes  I e t  I I  d 'haptoglobine ,  

Ceux-ci  on t  pu ~tre identifies ~ une  forme monom~re  
ou dim~re de l 'haptoglobine  ~ e t  p r6sen ten t  A l ' u l t r a -  
cen t r i fuga t ion  des constantes  de s6d imenta t ion  diff6- 
rentes  3. L '6 tude  immunologique  de  ces cons t i tuan t s  
(BEARN et  FRANKLIN s) pa r  les courbes de pr6c ip i ta t ion  
sp6cifique en t re  ant is6rums an t i -haptoglobine  de c h a q u e  
type  e t  ces haptoglobines  a conclu A une ident6  ant ig6-  
n ique  de ces const i tuants .  

Cet te  note  a pour  obje t  de rappor te r  les r6sul ta ts  de 
nos propres  exp6riences concernant  l ' f i tude an t ig6nique  
des types  d 'haptoglobine .  

Protocole expdrimental 

L'6 tude  du c o m p o r t e m e n t  immuno61ectrophor6t ique de 
chaque  type  de s6rum a 6t6 r6alis6e su ivan t  les modal i t6s  
d6crites pa r  GRABAR et  WILLIAMS 4, soft avec  un s~rum 
de eheval  ant i -s6rum huma in  total ,  soft avec  des s~rums 
de lapins pr6Mablement  immunis6s par  des s6rums hu-  
mains  de diff6rents types  (ant i -Hp 1-1, a n t i - H p  2-1,  
a n t i - H p  2-2). 

La  colorat ion sp6cifique du complexe  hap tog lob ine -  
h6moglobine dans les lignes de pr6cipi ta t ion  6taft  iMalis6e 
par  1~ techn ique  que  nous avons  d~crite avec  UmEI.  s. 

Enf iu ,  les exp6riences de double  diffusion en g61ose o n t  
dr6 r~alis6es, soft pa r  la m6thode  d'OucltTERLONY 6 soft p a r  
la  va r i an te  de KAMINSKIL 

1 0 .  SMITHIES, Biochem. J. 61, 629 (1955). 
J. MORETTb G. BOUSSIER et M. F. JAYLE, Bull. Soc. (~him. biol., 

Paris 39, 593 (1957). 
3 A. G. BEAR~¢ et E. C. FRmCKLIY, J. exper. Med. 109, 55 (1959). 
4 p. GRABAR et C. H. WILLIAMS~ Bioehlm, biophys. Acta 10, 193 

(1953). 
b j .  M. FXNE, J. URmL et J. FAURE, Bull. SOC. Chim. biol., Paris 

38, 649 (1956). 
O. OUCHTERLOSY, Acta path. microbioL scand. 26, 507 (1949). 
M. KAMXNSKX, Biochim. biophys. Acta 13, 216 (1954}. 


