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Summary .  I n  t h e  e g g s  of  t h e  p r o s o b r a n c h  s n a i l s  Pomacea eanaliculata a n d  Pomacea insu larum a b l o o d  g r o u p  A- l i k e  
s u b s t a n c e  h a s  b e e n  d e t e c t e d  b y  a n t i - A  f r o m  t h e  s n a i l s  Hel ix  pomatia,  He l i x  aspersa a n d  Cepaea nemoralis.  

S n a i l  e g g s  h a v e  in  r e c e n t  y e a r s  a t t r a c t e d  m u c h  a t t e n -  
t i o n  f r o m  b i o c h e m i s t s  a n d  i m m u n o l o g i s t s ,  s i nce  t h e y  
c o n t a i n  s u b s t a n c e s  w h i c h  a re  n o t  e n c o u n t e r e d  e l s e w h e r e  
in  n a t u r e ,  or  o n l y  v e r y  r a r e l y .  T h e s e  m a t e r i a l s  a r e  of  
t h r e e  k i n d s :  1. spec i a l  i n h i b i t o r s  o f  p r o t e i n a s e s ,  s u c h  as  
t h o s e  f r o m  Hel ix  pomat ia  ~ or  o v o r u b i n  f r o m  Pomaeea 
canaliculataa; 2. a n t i - c a r b o h y d r a t e  or  b l o o d  g r o u p -  
spec i f i c  a g g l u t i n i n s  a n d  p r e c i p i t i n s ,  e.g.  a n t i - A  f r o m  
Hel ix  pomat ia  4 or  a n t i - A  + B f r o m  Biomphalar ia  glabra- 
taS; 3. d i f f e r e n t  f o r m s  of  g a l a c t a n s ,  w h i c h  c a n  be  d is -  
t i n g u i s h e d  b y  m e a n s  of  n a t u r a l l y  o c c u r r i n g  a n t i - g a l a c -  
t a n s  6. 

T h i s  l a t t e r  g a l a c t a n  g r o u p  is of  s p e c i a l  i n t e r e s t ,  s i nce  i t  
s h o w s  b l o o d  g r o u p  H - l i k e  a c t i v i t y ,  p r o b a b l y  o n  a c c o u n t  
of  i t s  c o n t e n t  of  t e r m i n a l ,  n o n - r e d u c i n g  b o u n d  L- fucose  
o r  L-ga lac tose~ .  S ince  a n t i - b l o o d  g r o u p  A or  a n t i - A - l i k e  
a c t i v i t y  is f o u n d  in  t h e  e g g s  o f  m o s t  s n a i l s  s t u d i e d  u p  to  
t h e  p r e s e n t ,  we  h a v e  b e e n  v e r y  s u r p r i z e d  to  f i n d  a n  A- l ike  
s u b s t a n c e  in  t h e  e g g s  of  Pomacea canaliculata a n d  Poma-  
cea insularum,  t h o u g h  t h i s  d o e s  n o t  o c c u r  in  o t h e r  s p e c i e s  
of  t h e  s a m e  g e n u s ,  s u c h  as  P. sealaris a n d  P. urceus, t h e  
a n t i - B - l i k e  a g g l u t i n i n s  of  w h i c h  l a t t e r  s p e c i e s  h a v e  
r e c e n t l y  b e e n  r e p o r t e d  s. T h i s  p o w e r f u l  b l o o d  g r o u p  A-  

l ike  a c t i v i t y  c o u l d  be  c l e a r l y  d e m o n s t r a t e d  w i t h  t h e  a n t i - A  
p r e c i p i t i n  o b t a i n e d  f r o m  o t h e r  s n a i l  eggs .  T h e  r e s u l t s  a r e  
s h o w n  in  F i g u r e s  a a n d  b ( a g a r  ge l  d i f fu s ion )  a n d  in  
F i g u r e  c ( aga r  ge l  e l e c t r o p h o r e s i s ) .  

B l o o d  g r o u p  A- l i ke  r e c e p t o r s  c o u l d  n o t  be  f o u n d  in  
p u r i f i e d  o v o r u b i n ,  a c h r o m o g l y c o p r o t e i n ,  w h i c h ,  on  t h e  
o t h e r  s ide  h o w e v e r ,  s t r o n g l y  r e a c t e d  w i t h  C o n c a n a v a l i n  
A (red p r e c i p i t a t e  in  aga r ) ,  t h u s  o f f e r i n g  a m e t h o d  for  
p u r i f i c a t i o n  of  o v o r u b i n  b y  a f f i n i t y  c h r o m a t o g r a p h y .  A -  
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a) b) 
a) Immunodiffusion experiment with Pomacea canaliculata egg extract (a similar picture was obtained with Pomacea insularum). Nose identity 
line with blood group A substance from peptone. In the central well: Pomacea canaliculata egg extract, tested against extracts from other 
snail eggs. 1 + 4 = Helix pomatia, purified anti-A; 2 = Helix aspersa, crude anti-A; 3 + 5 = blood group substance A; 6 = Cepaea ne- 
moralis, crude anti-A. The anti-A lectin from the plant  Dolichos bi/lorus did not react. 
b) Non-identity of the anti-galaetan reaction and the reaction with anti-A from Helix pomatia. In the central well: Pomacea canaliculata 
egg extract. 1 -- 3 + 5 = Tridacna maxima precipitin (=  anti-galactan); 2 + 4 + 6 = Helix pomatia, anti-A. The wells are described 
clockwise. 

e) Electrophoresis of Pomacea canaliculata snail egg extract (trough). Upper well: Tridacna maxima preeipitin, which detects the galactan. 
Lower well: Anti-A precipitin, which detects the blood group A-like material. This is not destroyed by t reatment  with alkali. 
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like ant igens also do no t  represent  s t ruc tura l  components  
of the  ga lac tan  polysaccharide,  inspire of alkali  resistance, 
as shown in Figures  b and c. i n  this  con tex t  i t  is in teres t ing 
to note, t h a t  Concanaval in  A reac t ive  mate r ia l  (protease- 
inhibi tor  ?) does occur in near ly  all snail a lbumin  glands 
and eggs, which we have  inves t iga ted  (Helix, Pomacea, 
Achatina, etc.). 

The  above  ment ioned  observa t ion  supports  our  con- 
cept  9 of a fine classification based on para immunolog ica l  
f indings;  the  eggs of ve ry  closely related snails, even of 
the  same species, show remarkable  differences in thei r  
agglut inins or precipit ins,  a phenomenon  which m a y  be 
used t o  dist inguish or  to classify t h e m  more precisely 

than  has h i ther to  been possible 5, 9,10. Thus,  in the  eggs of 
Aehatina granulata we found an t i -neuraminy l  specificity, 
whereas  no agglu t ina t ion  of red cells by  an egg ex t rac t  
f rom Achatina/ulica was observed,  even  af ter  prote inase  
t r e a t m e n t  or when neuraminic  acid was spl i t  off tL The 
ecological and t a x o n o m i c  impl icat ions  of such relat ion-  
ships have  still  to be invest igated.  

9 G. UHLENBRUCK and A. WEIS, Z. ImmunForseh. ld5, 356 (1973). 
10 B. CLARKE, Scient. Am. 233, 50 (1975). 
n G. UHLEIqBRUGK, G. STEINHAUSEN and H. A. I{AREEM, unpublished 

results. 

Effect  of  E s t r a d i o l  on  A m i n o a c i d  I n c o r p o r a t i o n  in to  P r o t e i n s  of  Di f ferent  H y p o t h a l a m i c  A r e a s  in 
P r e p u b e r a t  Rats  1 

M. R. FAIGdN and J. A. MOGUILEVSKY 

Department o/ Neuroendocrinology, Centro de 
Buenos Aires (Argentina), 2 October 7975. 

Investigaciones Mddieas 'Albert Einstein' C I M A E ,  Luis Viale 2831, 

Summary. Est radio l  in v i t ro  produces a s ignif icant  increase in the incorpora t ion  of 3H-leucine into proteins  of the  
anter ior  hypo tha l amic  area in prepubera l  female rats,  15 and 20 days old, bu t  no t  in younger  animals.  The  ovar ian  
hormone  induced no changes in the  prote in  synthe t ic  ac t iv i ty  of middle  and poster ior  hypo tha l amus  and cerebral  
cor tex  in prepubera l  female ra ts  of different  ages. Es t radio l  did no t  modify  the  prote in  synthesis  of the  hypo tha l amus  
and cerebral  cor tex  in prepubera l  male  rats.  

We have  previous ly  demons t r a t ed  tha t  changes in the  
secret ion of gonadot rophins  and /or sexual  hormones  are 
accompanied  by  modif icat ions  in the  prote in  synthesis  of 
the  hypotha lamus ,  and we proposed t h a t  such metabol ic  
changes are re la ted to var ia t ions  in the  hypo tha lamic  
synthesis  of the  gonadot roph in  releasing factors2, a. 
Es t rogen  injected into prepubera l  rats  produces changes in 
the  secret ion of gonadotrophins ,  and this effect depends 
on the  ac t iva t ion  of hypo tha l amic  mechanisms t h a t  
ma tu re  dur ing the  prepubera l  s ta te  4, 5. 

Taking  into account  t h a t  the  regu la to ry  influence of 
es t radiol  on gonadot roph in  secret ion in prepubera l  rats  
can be connected  wi th  modif icat ions  in t he  hypo tha lamic  
synthesis  of pept ides  t h a t  control  gonadot rophin  secre- 
t ion,  and t h a t  changes in the  prote in  synthesis  of the  
hypo tha l amus  could reflect  var ia t ions  in the  synthesis  
of such regu la to ry  pept ides  s we have  s tudied  the  direct  
effect of estradiol  on the  incorpora t ion  in v i t ro  of labelled 
leucine into proteins  of different  hypo tha l amic  areas in 
male  and female ra ts  a~ different  prepubera l  ages. 

Material and methods. Albino male and female rats  
were used. The  l i t ters  were reduced to 7 a t  b i r th  and 
weaned a t  21 days of age. They  were housed under  con- 
dit ions of cons tan t  t empera tu re  (23 + 2~ and l ight ing 
(12 h l ight ;  12 h darkness) .  

Animals  were killed by  decapi ta t ion  a t  10, 15 and 20 
days of age, and the  whole hypo tha l amus  removed.  The 
sample was placed on its dorsal  surface and cut  under  a 
dissecting microscope into 3 por t ions  by  2 f ronta l  sections, 
the  first  section being made  th rough  the  opt ic  chiasma, 
and the  second immed ia t e ly  behind the  infundibulum.  
These sections d iv ided the  hypo tha l amus  into the  follow- 
ing 3 areas:  a prechiasmat ic  port ion,  name ly  the  anter ior  
hypo tha l amus  (including the  preopt ic  and anter ior  hypo-  
tha lamic  areas, the  paraven t r i cu la r  and suprachiasmat ic  
nuclei) ; a re t ro infundibular  port ion,  name ly  the  poster ior  
hypo tha l amus  (including the mammi l l a ry  and the  poster ior  
hypo tha l amic  nuclei);  and a region between the  two 

sections, namely  the  middle  hypo tha l amus  (including the  
median  eminence,  and the  arcuate,  ven t romedia l  and 
dorsomedial  nuclei). 

Each  hypo tha lamic  area was d iv ided into  2 symmet r ica l  
portions,  along the  anter ior-poster ior  axis. One hypo-  
tha lamic  half  was added to the  incubat ion  glass conta in ing 
0.01 ~g/ml of estradiol  benzoate  dissolved in 0.09 m M  
ethanol  7 ; the  o ther  hypo tha l amic  half  was incuba ted  in a 
med ium conta ined 0.09 m M  ethanol .  2 rats  were used in 
each single exper iment .  

The samples were gen t ly  b lo t ted  on fi l ter paper,  
weighed on a torsion balance and incuba ted  in 1 ml iso- 
tonic  med ium conta in ing 1 ~xCi of L-4-5 E~H] leucine 
(20 Ci/~mol) ob ta ined  f rom New Eng land  Nuclear .  
Incuba t ion  was for 90 rain a t  37 ~ wi th  gentle shaking in 
a Dubnoff  metabol ic  shaker. The gas phase was 03: CO 2 
(95:5, v/v) .  Af te r  incubat ion,  the  tubes were rapid ly  
removed  and chilled in crushed ice, washed twice wi th  
medium,  centr i fuged in a refr igerated centr i fuge and 
homogenized  (Po t t e r -E lveh jem homogenizer)  in 2 ml  10 % 
tr ichloroacet ic  acid (TCA) conta in ing  0.2% unlabel led 
L-leucine (Sigma). Af te r  homogeniza t ion  the  suspension 
was centr i fuged a t  6,500 g for 15 min. The  TCA-insoluble 
residue was washed twice wi th  5% TCA, twice wi th  
ch lo ro fo rm:me thano l  (1 : 1, v /v) ,  arid one wi th  2 ml e ther ;  
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