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Einfluss yon hete~ologem Aszitestumor-Antiserum und Komplement 
auf ATP, ADP nnd. AMP yon EAT-Zellen. Die erhaltenen Extink- 
tionswerte lagen nicht mehr im Gfiltigkcitsbereich der Methode. 
Kontrollen: Bei 56°C 30 min erhitztes Antiserum und Ringer- 
BikarbonatlSsung. Reaktionsdauer 1 min bei 37 ° C. Auf der Ordinate 
ist die UV-Absorption bei 260 mp. der auf der Abszisse aufgetragenen 

Nukleotidfraktionen angegcben. 

Es wurde  daher  das Verha l ten  der  A T P  der  EAT-Ze l l e  
in Gegenwar t  yon  he te ro togem Ant i se rum und  Komple -  
m e n t  untersucht .  

Material und Methoden. Alter  des E A T ,  ak t ives  und in- 
ak t ives  I m m u n s e r u m  wie bei  2. B e s t i m m u n g  dee Nukleo-  
t ide :  Pap ie rch romatograph i sche  T rennung  dee Adenosin-  
triphosphorsi~ure, Adenosindiphosphors / iure  (ADP) und 
Adenos inmonophosphors / iure  (AMP), Pho top r in tve r f ah -  
ten,  E lu t i on  dee F lecken  m i t  n/lO M HC1 a n d  Messung 
der  re la t iven  Nuk leo t idkonzen t r a t ionen  im B e c k m a n -  
Spek t ropho tomete r .  Zn jedem E x p e r i m e n t  m i t  komple -  
m en t ha l t i gem Serum wurden  zwei Kont ro l l en  angesetzt ,  
eine mi t  Serum,  dessen K o m p l e m e n t a k t i v i t / i t  bei  56°C in 
30 rain zers t6r t  wurde,  und eine Kont ro l l e  in Ringer -  
Bikarbonat lOsung.  Ansa tz :  3,5 ml ak t ives  Serum, inak-  
t iv ier tes  Serum bzw. R inge r -Bika rbona t lSsung  + 0,5 ml  
Zellsuspension des E A T  1 rain bei  37°C geschi i t te l t ,  Medien 
wurden  auf  37°C vorgew/i rmt .  Zent r i fuga t ion  in auf  -- I0 ° C 
gekfihl ten Zentr i fugeneins/ i tzen in dee Kglte, Sedimente  
mi t  ka l t e r  Trichloressigsiiure verse tz t .  

Ergebnisse. Die F igur  zeigt, dass un te r  den Bed ingungen  
der  I m m u n c y t o l y s e  Zellen des E A T  eine schnelle und re- 
l a t iv  s tarke R e d u k t i o n  ih res  ATP- ,  A D P -  und AMP-  
Gehal tes  erfahren.  Der  E f f e k t  is t  an  die Gegenwar t  yon  
K o m p l e m e n t  gebunden.  

Es  ist  wahrscheinl ieh,  dass der  frfiher beschriebene 
S t ruk tu rve r lus t  der  Zelle nach kurzf r i s t igem E inwi rken  
von  he te ro logem Ant i se rum und K o m p l e m e n t  d u t c h  den  
Ver lus t  der  A T P  bed ing t  ist  ~. Fe rne r  erkl / i r t  der  Schwund 
der  A T P  die H e m m u n g  dee Glykolyse,  da  A T P  zur  Phos-  
phoryl ie rung der  Glukose no twendig  ist. Dee Ver lus t  der  
Nukleo t ide  kann  auf  zwei Wegen  erfolgen, en tweder  du t ch  
Abbau  oder  du t ch  H e m m u n g  dee Synthese  yon  ATP,  je-  
doch spr icht  der  rapide  Schwund der  A T P  fiir den ers teren 
Mechanismus.  Es  ist  n ich t  ausgeschlossen, dass durch  die 
Ant igen-Ant ik6rper reak t ion  in Gegenwar t  v o n  Komple -  
m e n t  eine f e rmen ta t ive  Reak t ion  an der  Ze l lmembran  
ausgel6st  wird,  die in R ich tung  auf  das Innere  der  Zelle 
den A T P - A b b a u  bewirkt .  Wie  schon frfiher er l i iu ter t  
wurde  a, erfasst  der  kurzff is t ige  Versueh m i t  ve rdf inn ten  
Ant iseren  Vorg~nge an der  Zelle, die spii.ter infolge Aus- 
t r i t t s  yon Zel l inhal t  durch die aufgelocker te  Ze l lmembran  
n ich t  m e h r  zn un te rsuchen  sind 2,*. Die  E x p e r i m e n t e  
a a c h e n  es wahrscheint ich,  dass die Ursache  der  I m m u n -  
cytolyse  ein ungew6hnl ieh  schnelles Verschwinden von  
energiereichem P h o s p h a t  (ATP) aus der  Zelle ist. 

Summary. Hetero log0us  ant ibodies  of the  Ehr l i ch  ascites 
tumor ,  in the  presence of complement ,  cause a rap id  d rop  
of t he  A T P  in t he  cells of th is  tumor ,  P r o b a b l y  there  is a 
re la t ion  be tween  this  effect  and the  i m m u n e  cytolysis .  
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M o l e c u l a r  O n t o g e n e s i s  a n d  

M o l e c u l a r  G e n e t i c s  i n  the Crosses o f  T o a d s  

An inves t iga t ion  was  carr ied o u t  in order  to s t udy  t h e  
appearance  of ant igens dur ing  the  embryon ic  deve lop-  
m e n t  of two toad  species (Bu/o bu[o L. and B. viridis Laur.)  
and  of the i r  reciprocal  crosses. I t  is well  known t h a t  t he  
B. bu[o ~ × B. viridis ~ cross is viable,  whi le  t he  B. viii- 
dis ~_ × B. bu[o c~ cross is le tha l :  the  l a t t e r  hybr id  dies 
dur ing neuru la t ion  and only  a few specimens (about  10 %) 
surv ive  and reach  a more  advanced  s tage  of deve lopment .  

Rabb i t s  were  immunized  wi th  powder  of the  lyophyl ized  
to ta l  body  of B. bu]o or of B. viridis. Bodies of adul t  male  
an imals  w i thou t  test icles were used as ' t o t a l  body ' .  The  
me thods  of p repara t ion  of the  ant isera  and  for tes t ing  the  
ant igens  in tes t  tubes  are  described in the  references 1,*. 
W e  call  here  ant i -bufo the  rabb i t  an t i se rum prepared  
agains t  B. bu/o, and ant i -vi r id is  the  an t i se rum prepared  
agains t  B. viridis. 

The  egg ex t rac t  does no t  prec ip i ta te  wi th  the  ant isera  : 
t he  first  precipi t ine  reac t ion  appears  dur ing the  cleavage.  
Such a reac t ion  is specific for t he  ant igens  of t he  same 
species. The  prec ip i ta t ion  in t he  hybr ids  is p roduced  by  
the  ant isera  of bo th  the  species. These results  m e a n  t h a t  
substances  are synthes ized dur ing c l e a v a g e  under  t he  
inf luence of bo th  pa te rna l  and  ma te rna l  genes. The  
present  exper iments  were no t  designed to  tes t  whe the r  
these  substances  are in the  nucleus,  the  cy top la sm or 
both .  

B u t  t he  ant igens  of t h e  crosses can  also be s tudied  to  
recognize some aspects  of the  act ion of genes on the  
deve lop ing  molecules.  

I n  the  pa ren ta l  species, one an t igen  (or group of ant i -  
gens) p rec ip i t a t ing  f rom a solut ion in \ ¥ e b e r  and Edsa l l  
fluid, a t  a concent ra t ion  of a m m o n i u m  su lpha te  be tween  
30 and 50% of sa tura t ion,  is species-specific a t  t he  ear ly  
gas t ru la  s tage and,  a t  t he  ta i l  bud  stage, i t  is also pre- 
c ip i ta ted  b y  the  an t i se rum again'st t he  o the r  species of 
Bu/o. 

W h e n  i t  is possible to  prec ip i ta te  t he  ex t rac ted  proteins  
wi th  t he  ant i sera  prepared  agains t  t he  two  species of 
toads,  we tes ted  the  same sample  first  wi th  one an t i se rum 

1 S. RA~zl, P. CtTTERIO, and C. SAMU~LLI, Ist. Lombardo (Rend. 
Sci.) [B] 92, 46S (1958). 

* S. RAszI, P. CXTTEmO, and C. SAMUELLI, Acta embryol, morph. 
exp. 3, 65 (1960). 
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Fract ion precipitat ing between 30 and  50% (NH,)zSO 4 
saturat ion 

early gastrula neurulat ion tail bud stage 
stage 11 stage 14 stage 18 

B x  B B • B • BV 
V x  V V ~ V I, BV 
V ×  B B ~ B -- ~ BV 
B x V B I. B , V  ~ BV 

Fract ion precipi tat ing between 50 and 70% (NH4)2SO 4 
sa tura t ion  

late blastula early gastrula and neuru- tail bud stage 
stage 9 lat ion stages 11 and 14 stage 18 

B × B B ~ B ----~- BV 

V X V  V ~. V ,, ~ V 
V × B BV.V ~ BV.V .... > B.V 
:13 x V BV,V > BV ~ BV 

Fract ion precipi ta t ing between 70 and 90% (NH4)2SO 4 
sa tura t ion  present  only since the  tail  bud stage 

B × B  B 
V × V  V 
V × B  B,V 
B × V B.V 

Results and interpretation: 
B X B: B. bu]o; V x V: B. viridis; V X B: B. viridis~ x B. bu]o~; 
B x V: B. bu[o~ x B. viridis ~;  the stages are those taken from 

the book by RvGn ~. 
B = precipitation by the anti-bufo serum; 
V = precipitation by the anti-viridis serum; 
B,V ~ precipitation by anti-bufo serum, after precipitation by 

anti-viridis serum and viceversa (two different molecules); 
BV = precipitation by anti-bufo and anti-viridis sera, but not two 

precipitations of the same sample (two reactive groups in 
the same molecule); 

BV, V = precipitation by anti-viridis serum after precipitation by 
anti-buio serum but not viceversa (possible interpretation: 
two kinds of molecules are present both with reactive 
groups for anti-viridis, but only one with reactive groups 
for anti-bufo). 

a n d  success ive ly  w i t h  t h e  o t h e r  one :  in  o rde r  to  recognize  
w h e t h e r  t h e  r e a c t i v e  g roups  a re  loca ted  in  t w o  d i f f e ren t  
molecules .  Two  resu l t s  a re  poss ib le :  1. t h e  ex t r ac t ,  pre-  
c i p i t a t e d  b y  t h e  f i r s t  a n t i s e r u m ,  does n o t  p r e c i p i t a t e  w i t h  
t h e  second one :  t h e  t w o  r eac t i ve  g roups  seem to  be  
loca ted  in t h e  s ame  molecu le ;  2. t h e  e x t r a c t  is prec ip i -  
t a t e d  b y  t h e  f i rs t  a n t i s e r u m ,  a n d  t h e n  also b y  t h e  second  
one :  two  k inds  of  molecules  seem to  be  p r e s e n t  one  for  t h e  
f i rs t  r e ac t i ve  group(s) ,  t h e  o t h e r  for  t h e  second  one(s) .  

Molecular ontogenesis. A n t i g e n s  (or g roups  of an t igens )  
are  p r e s e n t  in  B.  bu[o e m b r y o  d u r i n g  g a s t r u l a t i o n  a n d  
n e u r u l a t i o n :  t h e y  are  p r e c i p i t a t e d  f rom a so lu t ion  in 
W e b e r  a n d  Edsa l l  f luid a t  a c o n c e n t r a t i o n  of a m m o n i u m  
s u l p h a t e  b e t w e e n  30 a n d  50% s a t u r a t i o n  a n d  50 a n d  70% 
s a t u r a t i o n :  t he se  f rac t ions  a re  p r e c i p i t a t e d  b y  a n t i - b u f o  
se rum,  b u t  t h e y  a re  n o t  p r e c i p i t a t e d  b y  an t i -v i r id i s  se rum.  
T h e  p r e c i p i t a t i o n  b y  an t i -v i r id i s  s e r u m  s t a r t s  a t  t he  ta i l  
b u d  s tage .  I t  is imposs ib le  to  p r ec ip i t a t e  these  f r ac t ions  
b y  an t i -v i r i d i s  s e r u m  a f t e r  p r e c i p i t a t i o n  b y  a n t i - b u f o  
s e r u m  or  b y  a n t i - b u f o  se rum,  w h e n  p r e c i p i t a t e d  b y  an t i -  
v i r id is  s e r u m . : I f  we cal l  B t he  molecules  w i t h  a r eac t i ve  
g roup  for  a n t i - b u f o  se rum,  V t he  molecules  w i t h  a re-  
ac t ive  g roup  for an t i -v i r i d i s  s e r u m  a n d  B V  t h e  molecules  
w i t h  b o t h  r e a c t i v e  groups ,  we can  a s s u m e  t h a t  d u r i n g  
g a s t r u l a t i o n  a n d  n e u r u l a t i o n  B is p resen t ,  whi le  a t  t he  ta i l  
b u d  stage, B d i s a p p e a r s  a n d  B V  is p resen t .  

I n  t h e  f rac t ion ,  p r e c i p i t a t i n g  a t  a c o n c e n t r a t i o n  of  
a m m o n i u m  s u l p h a t e  b e t w e e n  30 a n d  50% s a t u r a t i o n ,  of 
t h e  v iab le  cross B.  bu]o ~. × B.  viridis 3,  a d i f f e ren t  on to -  
genesis  of t he  an t i gens  was  d iscovered.  A t  t h e  ea r ly  

g a s t r u l a  s tage,  o n l y  t h e  a n t i g e n s  B were  p resen t .  A t  t h e  
n e u r u l a  s tage ,  b o t h  a n t i g e n s  B a n d  V were  p resen t .  B u t  
a t  t he  ta i l  b u d  s tage,  o n l y  B V  a n t i g e n s  were  p resen t .  

Molecular genetics. Rec ip roca l  crosses were  used to  
s t u d y  t he  gene ac t ions  a t  a mo lecu l a r  level.  I n  t h e  
f rac t ion ,  p r e c i p i t a t i n g  a t  a c o n c e n t r a t i o n  of a m m o n i u m  
s u l p h a t e  b e t w e e n  50 a n d  70% s a t u r a t i o n ,  of t he  v iab le  
cross  B.  bu[o ~. × B .  viridis ~ on ly  a n t i g e n s  B V  could  be  
d e t e c t e d  a f t e r  t h e  ea r ly  g a s t r u l a  s tage ,  b u t  t he se  a n t i g e n s  
were  a b s e n t  a t  t h e  t a i l  b u d  s t age  of t h e  le thM cross  
B.  viridis ~. × B.  bu[o ~. I t  is possible  to  d e t e c t  in  th i s  
cross  a t  t h e  t a i l  b u d  s tage  a n t i g e n s  B a n d  V r e p r e s e n t e d  
b y  d i f f e r e n t  molecules .  W e  can,  therefore ,  show ev idence  
of a second  c h a r a c t e r i s t i c  of t h e  l e tha l  cross. The  l e tha l  
cross  is u n a b l e  to  c o m b i n e  t h e  two  r e a c t i v e  g roups  in t he  
s a m e  molecule ,  w h e r e a s  t h i s  poss ib i l i ty  ex i s t s  in  t h e  reci-  
p roca l  cross.  T h e  o t h e r  c h a r a c t e r i s t i c  of  t h e  l e t h a l  cross  is 
t h a t  some  an t igen ( s )  s t a r t s  only w i t h  t he  p a t e r n a l  r eac t i ve  
g roup  (an t igen  p r e c i p i t a t i n g  a t  a c o n c e n t r a t i o n  of a m -  
m o n i u m  s u l p h a t e  b e t w e e n  30 a n d  50% s a t u r a t i o n ,  see t he  
Tab le  a n d  1,a). T h e  i n c a p a c i t y  to  c o m b i n e  t he  two  re-  
ac t ive  g roups  in t he  s a m e  molecu le  can  be  r e l a t ed  to  t he  
low s y n t h e t i c  ac t iv i t i e s  well  k n o w n  in t h e  l e t h a l  crosses of 
t h e  a m p h i b i a n s .  

Riassunto. ~ s t a t a  s t u d i a t a  la  c o m p a r s a  di a n t i g e n i  nel  
corso dello sv i luppo  di  due  specie di rospi :  Bu]o bu]o e 
B.  viridis e dei loro incroci  reciproci .  A lcun i  a n t i g e n i  al  
loro p r i m o  appa r i r e  p r e c i p i t a n o  solo con  l ' an t i s i e ro  
specie-specif ico e, solo dopo  lo s t ad io  di b o t t o n e  cauda le ,  
sono p r ec ip i t a t i  a n c h e  da l l ' an t i s i e ro  d e l l ' a l t r a  specie;  
q u e s t o  v iene  i n t e r p r e t a t o  qua l e  u n a  on togenes i  mole-  
colare.  Negl i  incroci ,  le molecole  con  g r u p p i  r e a t t i v i  pe r  i 
due  an t i s ie r i  sono  p ih  f r e q u e n t i  ne l l ' incroe io  v i t a l e  (B. 
bu/o ? × B.  viridis c~), m e n t r e  l ' incrocio  l e ta le  (B. viri- 
dis ~ × B.  bu[o ~) m o s t r a  a lcuni  a n t i g e n i  s e p a r a t i  che  
p r e c i p i t a n o  o g n u n o  con  u n  ant i s iero .  
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Electron Diffraction and Electron Microscopy 
Studies on the Crystalline Component of Enamel 

of the Odontaspis (Selachii) 

T h e  n a t u r e  a n d  s t r u c t u r e  of f ish t o o t h  e n a m e l  p r e s e n t  
m a n y  p r o b l e m s  a n d  some p o i n t s  as  ye t  n o t  ?vell u n d e r -  
s tood .  Some  a u t h o r s ~  ,2 cons ide r  f ish e n a m e l  as  a t r u e  
ename l ,  b u t  o t h e r s  be l ieve  i t  is a modi f i ed  f o r m  of  d e n t i n  
w h i c h  t h e y  cal l  ' v i t r o d e n t i n '  s or  ' f i b roden t in"  4. Due,  also,  
to  t h e  g rea t  i n t e r e s t  f rom t h e  h i s t ogene t i c  p o i n t  of v iew 5, 
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