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Fall  ist, die eine ganz besonders kurze Halbwertszeit 
besitzen s. Eine relativ langsam verlaufende Komplement- 
produktion ergab sich auch aus friiheren Untersuehungen 
yon B0SING und Zuz~,K 9 fiber den Zusammenhang 
zwischen Vitamin-K-Versorgung und Gesamtkomphment 
des Serums beim Kiiken. Die Autoren konnten zeigen, 
dass der bei Vitamin-K-Mangel erniedrigte Gehalt des 
Gesamtkomplementes erst eineWoche nach Verabreichung 
yon 2-Methyl-l,4-disuccinyl-naphto-hydrochinon (2,5 ~tg 
t~glich) normalisiert wurde. 

Tabelle II.  Messung der Blutgerinnung (Prothrombinzeit) bei den 
gleichen Kfiken, die zur Bes t immung des Serumkomplementes ver- 

wendet wurden 

Tiergruppe Anzahl Kiiken Prothrombinzeit" in seeb 

Kontrollkfiken 11 35,4 :~: 2,5 
Vitamin K-Mangelkli/:en 9 >180  
Gleiche biangeltiere 8 33,0 :[: 1,8 
naeh Vitamin K t- 
Verabreichung 

Berichte ~°, denen zufolge eine direkte Beziehung zwi- 
schen der Komponente C ' I  und dem Prothrombin be- 
steht, kSnnen auf Grund der vorliegenden Ergebnisse 
nicht gestfitzt werden. 

Summary. In vitamin K deficient chicken the serum 
complement (C') level is significantly decreased, as com- 
pared with normal animals, due to a lower level of its 
component C' 1. Administration of vi tamin K x for three 
days did not restore its titer although the prolonged blood 
clotting time became normal. The results thus indicate a 
considerably slower rcsynthcsis of the complement factor 
C ' I  than of prothrombin. 
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Die Bes t immung der Prothrombinzeit  erfolgte naeh der Methode 
yon DAM et aLL 

b Mittelwert ~ mittlerer Fehler (2a-Grenze). 
An drei aufeinanderfolgenden Tagen je 50 ~g Vitamin K x in 0,2 ml 
Arachisiil mit  der Schlundsonde verabreieht. 
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Free Amino-Acids in the Snail L i m n a e a  

and their Changes with Morphogenesis 

HADORN and ~¢~ITCHELL 1 first described a method of 
crushing organic material  like Drosophila eggs, larvae, 
pupae etc. directly on the filter paper for separating the 
fluorescent and ninhydrin  positive substances by means 
of paper chromatography, This technique was later used 
b y  BUZZATI-TRAVERSO 2, and BUZZATI-TRAVERSO and 
RECHNITZER 3. KIRK et al. 4 studied the chromatographic 
UV-absorption and fluorescence pattern of foot muscles 
from 7 species of land snails. The pattern is independent 
of the animal 's  size or age bu t  is species specific. This, 
according to the authors, may be an aid towards under- 
standing the biochemical basis of individuality. On the 
basis of their s tudy on fish-tissues, BUZZATI-TRAVERSO 
and RECHNITZERa had also come to a similar conclusion. 

Amino-acids, being the building blocks of proteins, are 
an interesting study. ~:q~OBE~RTS and SIMONS~.N s have in- 
deed compared the free amino-acid patterns of many 
marine organisms with those of certain malignant cells. 
KAVANAU 6 and C r t ~  7 have studied in detail the amino- 
acid pa t te rn  of sea urchin and urodeles during embryonic 
stages. I n  a similar way we have studied the free amino- 
acid pat tern of the snail Limnaea sp. at different stages of 
morphogenesis from egg to adult  stage with the help of 
paper chromatography and electrophoresis. The solvent 
used for chromatography was n-Butanol-acetic acid- 
water : : 4 : 1 : 1. Three other solvent systems, namely (1) 
70% ethanol, (2) n-Butanol-acetic acid-water : : 4:1 : 6, 
(3) n-Butanol-Pyridine-water :: 1 : 1 : 1, were also tried and 
found to be unsatisfactory. The following attempts were 
made. (1) Direct crushing of egg masses, young snails with 
shells and of shelled adult  snails on YVhatman paper No. 1 

never gave any resolution but  the intensity of ninhydrin 
staining with progressive age was very striking. (2) What-  
man paper No. 4 gave clearer results with young snails 
crushed directly on it. (3) The supernatant,  after centri- 
fuging the product obtained from grinding the adult  snail 
with sand in a glass mortar and then treating the mass 
with 70% ethanol, was further concentrated. This gave a 
comparatively faint but excellent resolution on Whatmart 
No. 1. This method cannot be used with younger snails 
and egg masses with their low intrinsic contents of amino- 
acids. (4) The electropherograms with M/50 Borax buffer 
of adult snails crushed directly on Whatman No. 4 were 
fairly good (lX/2 h 250-300 V, 2-3 mA) but  the intensity of 
ninhydrin-stain was low. They could not be used with 
young snails or egg masses. 

The results based on (2) and (3) may be summed up 
thus: The egg mass at the stage of '2 days before hatching'  
has a significantly greater amino acid content than 6 days 
before hatching. 11 days before hatching, the amino acid 
content is very faint, in fact hardly distinguishable. Newly 
hatched snails (2-9 days) show three recognizable nin- 
hydrin spots. One of these, starting from the origin itself, 
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is p r o b a b l y  a pep t i de  a n d  t h e  o t h e r  t w o  h a v e  R f  va lues  
0.30 a n d  0.20. A t  a m u c h  l a t e r  s tage  (0.75 c m  in  l eng th) ,  
t h e  snai ls  show prec ise ly  t he se  two  spo t s  w i t h  e n o r m o u s l y  
e n h a n c e d  in t ens i t y .  A d u l t  or  b ig  sna i l s  ( above  1 cm) show 
four  spo ts  w i t h  R I  va lues  0.42, 0.37, 0.31, 0.21 (0.20) (see 
Figure) .  (The so lven t  for  all  t he se  was  n - B u t a n o l - a c e t i c  
ac id -wa te r  :: 4 : 1 : 1 . )  As t h e  Rf -va lues  a l t e r  c o n s i d e r a b l y  

C 
( 

() 

( 
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w i t h  t e m p e r a t u r e ,  t h e y  were  r e d e t e r m i n e d  in  a r o o m  of 
c o n s t a n t  t e m p e r a t u r e  ( a b o u t  25°C) a n d  t h e y  t u r n e d  o u t  
to  be  0.34, 0.28, 0.22, 0.14. 

Thus ,  t h e  b iochemica l  p a t t e r n  of f ree  a m i n o  acids  is 
a l m o s t  e s t ab l i shed  a t  p r ac t i c a l l y  t h e  h a t c h i n g  t i m e  a n d  i t  
is on ly  a c c e n t u a t e d  u p  to  a c o m p a r a t i v e l y  l a t e  s tage.  
I n  t h i s  case,  t h e  pos i t i on  is qu i t e  d i f f e ren t  f rom t h a t  seen  
b y  KAVANAU 6, CHEN ~, a n d  BRAHMACHARY 8 who  d e t e c t e d  
a large  n u m b e r  of a m i n o  acids in  s ea -u rch in  embryo ,  
u rode le  e m b r y o  a n d  g e r m i n a t i n g  seeds  of M u n g  bean .  
However ,  a second  p a t t e r n  of f a i n t  spots  (de tec ted  on ly  
w i t h  c h r o m a t o g r a p h y )  w i t h  h i g h e r  R f  va lues  is e v i d e n t  in  
snai ls  a b o v e  t h e  size 1.45 cm.  I t  is i n t e r e s t i n g  to  no t e  t h a t ,  
even  a f t e r  s t a r v a t i o n  of two  weeks,  t h e  p a t t e r n  ( inc lud ing  
t he  s e c o n d , f a i n t e r  set) r e m a i n s  una l t e r ed .  Th i s  h a s  b e e n  
ver i f ied  also w i t h  a n o t h e r  species,  n a m e l y  Viviparous Sp. 
Unless  t he  ca t abo l i c  r a t e  i tself  slows d o w n  in  t h e  s t a r v i n g  
snails,  t h i s  m i g h t  m e a n  t h a t  t he  free a m i n o  ac id  p a t t e r n  is 
m a i n t a i n e d  b y  b r e a k i n g  d o w n  some of t h e  p ro te ins :  Th i s  
would  be  f u r t h e r  ev idence  for  t h e  ' s t u b b o r n '  gene  de te r -  
m i n e d  b iochemica l  p a t t e r n  of i n d i v i d u a l i t y  9. 

Rdsumd. Les a u t e u r s  6 t u d i e n t  l ' 6 t a t  des  ac ides -amin6s  
l ibres  a u x  d i f f6ren ts  s t ades  de d ~ v e l o p p e m e n t  de l ' e sca rgo t  
(Gas t6ropode)  Limnda. Cet  6 t a t  es t  c o n s t a n t  de l '6closion 
j u s q u ' ~  u n  s t a d e  a v a n c 6 ;  ce n ' e s t  q u ' a p r ~ s  celui-ci  que  
l ' o n  t r o u v e  de n o u v e a u x  ac ides -amin~s  l ibres.  P a r  con t re ,  
le m o d b l e - t y p e  se m a i n t i e n t  i n c h a n g 6  d a n s  les a n i m a u x  
affam6s.  
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I n f l u e n c e  o f  C u  ++ a n d  Z n + +  I o n s  o n  t h e  E f f e c t s  

o f  E t h y l  M e t h a n e s u l f o n a t e  ( E M S )  o n  C h r o m o -  

s o m e s  

The  c h r o m o s o m e - b r e a k i n g  a c t i v i t y  of e t h y l  m e t h a n e -  
su l fona te  (EMS) is st i l l  s o m e w h a t  con t rover s i a l ,  p a r t l y  
due  to di f ferences  in  e x p e r i m e n t a l  cond i t ions .  Some 
workers  1 h a v e  r e p o r t e d  t h i s  m o n o f u n c t i o n a l  a lky l£ t i ng  
a g e n t  as caus ing  c h r o m o s o m a l  r e a r r a n g e m e n t s ,  w he r ea s  
o the r s  h a v e  no t  found  such  a n  a c t i v i t y  *. 

I n  our  own e x p e r i m e n t s ,  v a r i a t i o n s  in  t he  effects  were 
obse rved  on  c h r o m o s o m e s  as well  as on  seed g e r m i n a t i o n  
a n d  on  p l a n t  g rowth .  I t  was  d e m o n s t r a t e d  t h a t  these  
effects m a y  be (or are) d e p e n d e n t  on  e x p e r i m e n t a l  condi-  
t ions  such  as t e m p e r a t u r e ,  d u r a t i o n  of exposure  a n d  some 
w a t e r  c o n t a m i n a t i o n s .  I n  o rde r  to  t e s t  t h i s  l as t  poss ib i l i ty ,  
d is t i l led  wa te r s  f rom severa l  o r ig ins  were  i nves t iga t ed .  
S h a r p  differences  were found  to  occur,  w h i c h  was  a n  
i n c i t e m e n t  to  f u r t h e r  inves t iga t ions .  

Those  w a t e r  f rac t ions  in  w h i c h  E M S  e x h i b i t e d  a n  in- 
c reased  ac t iv i ty ,  were regu la r ly  f o u n d  to  be  c o n t a m i n a t e d  
b y  coppe r  or  zinc or b o t h  toge the r .  

On t h e  bas is  of these  obse rva t ions ,  the  ions m e n t i o n e d  
were  t e s t e d  sys t emat i ca l ly .  To a b o u t  10 -3 m M  solu t ions  
of CuSO 4 or  ZnSO~ in b i -d is t i l l ed  wate r ,  E M S  was  added  
a t  s eve ra l  concen t r a t i ons .  W'hen  needed ,  p H  was con-  
t ro l led  b y  m e a n s  of 0.1 m o l a r  Sorensen  buffers .  These  
so lu t ions  were  used  for  t r e a t m e n t s  of r e s t ing  seeds of 
Vicia ]aba for 3 h.  

The  fol lowing p o i n t s  cou ld  be  clarif ied,  us ing  a n  ann-  
p h a s e  scor ing  t e c h n i q u e  in  Vicia [aba: (1) So lu t ions  con- 
t a i n i n g  n e i t h e r  ion u n d e r  i n v e s t i g a t i o n  were  found  to  be 
inef f ic ien t  in  i n d u c i n g  c h r o m o s o m e  abe r r a t i ons .  (2) Solu- 
t ions  c o n t a i n i n g  e i t h e r  Cu ++ or  Zn ++ were found  to  be 
eff ic ient  in  th i s  respect ,  t h e  synerg i s t i c  effect  of the  
coppe r  ions be ing  g r e a t e r  t h a n  t h a t  of zinc (Figure  1). 
(3) Copper  a n d  zinc c o n t a i n i n g  con t ro l  so lu t ions  showed  
some a c t i v i t y  (Figure  1), m u c h  h i g h e r  for Zn++ t h a n  for 
Cu ++. These  r e su l t s  are  in  a g r e e m e n t  w i t h  VON ROSEN'S 
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