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m e l a n o m a  12, E h r l i c h  asc i tes  mouse  t u m o r s  ~a, a n d  in 
F R I E N D ' S  mouse  leukemic  m a t e r i a l I L  

The  s imi l a r i t y  of t h e  v i rus- l ike  par t ic les  revea led  in 
va r i ous  neop lasms  of mice  is r em i n i s cen t  of ear l ie r  obser-  
va t i ons  of v i r a l  par t ic les  in  ch i cken  neop la sms  IL I t  
m i g h t  be  h y p o t h e s i z e d  t h a t  these  v i rus- l ike  bodies  are  
p r e s e n t  as a n  inac t ive  u b i q u i t o u s  a g e n t  in  mice  a n d  are  
acqu i r ed  fo r tu i tous ly  as a non-specif ic  c o n t a m i n a n t  in  
s p o n t a n e o u s  or  e x p e r i m e n t a l l y  i nduced  t um or s ,  or  
v ica r ious ly  d u r i n g  n u m e r o u s  ser ia l  t u m o r  t r a n s p l a n t a t i o n s .  
THIERY et  al. n h a v e  sugges ted  t h a t  these  s t r u c t u r e s  m a y  
be  a r e su l t  r a t h e r  t h a n  t h e  cause  of t h e  neop las t i c  
reac t ion .  I t  m i g h t  p e r h a p s  be  p o s t u l a t e d  t h a t  these  
par t ic les  a re  ident ica l ,  t h e  n a t u r e  a n d  loca l iza t ion  of t he  
neop las t i c  process  be ing  d e t e r m i n e d  in p a r t  b y  h o s t  
responses.  A l t e rna t i ve l y ,  these  bodies  m a y  r e p r e s e n t  
d i s t i nc t  en t i t i es ,  i n d i s t i n g u i s h a b l e  b y  e lec t ron  micro-  
scopy,  a n d  each  p r o d u c i n g  specific neop lasms .  Sub-  
s t a n t i a t i o n  of a n y  of t he  p roposed  h y p o t h e s e s  will r equ i re  
more  ex tens ive  i n v e s t i g a t i o n  i n to  a v a r i e t y  of mouse  
tumors .  

Zusammenfassung. E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r -  
s u c h u n g e n  des C l o u d m a n - S - 9 1 - M e l a n o m a g e w e b e s  e r g a b e n  
das  V o r h a n d e n s e i n  v i rus l ihn l i che r  Teile in  de r  Ku l tu r ,  
die s ich s t r u k t u r e l l  n i c h t  u n t e r s c h e i d e n  lassen v o n  den  
in M~iuse -Mammatumoren  b e o b a c h t e t e n .  Die i n n e r e n  u n d  
~iusseren Gewebs t e i l chen  w a r e n  morpho log i sch  m i t  ver -  
s ch i edenen  M/ iuseneop lasmen  ve rg le i chbar .  
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H y p e r v i t a m i n o s i s  in an I n s e c t  Larva  

I t  is be l i eved  t h a t  B - v i t a m i n s  in h igh  c o n c e n t r a t i o n s  
m a y  h a v e  adve r se  effects  on  t h e  m e t a b o l i s m  of a n  
o r g a n i s m  1. N o t  m u c h  is k n o w n  a b o u t  t h e  effect  of 
a d m i n i s t e r i n g  h i g h e r  c o n c e n t r a t i o n s  of B - v i t a m i n s  in t he  
case of insects .  The  o b s e r v a t i o n s  on  t h e  effect  of feeding 
t h e  l a r v a  of rice m o t h ,  Corcyra cephalonica ( S t a i n t o n )  
w i t h  h i g h e r  doses of b io t in ,  n ico t in ic  acid a n d  r i b o f l a v i n  
are  p r e s e n t e d  here.  

Corcyra l a r v a  h a s  b e e n  successful ly  g rown  on a basa l  
d i e t  cons i s t ing  of casein,  dex t rose ,  choles terol ,  McCol lum- 
D a v i s  sa l t  m i x t u r e  No. 185, a m i x t u r e  of B - v i t a m i n s  a n d  
l inoleic acid 2. I t  h a s  been  s h o w n  t h a t  t h i a m i n e ,  r ibo-  
f lavin ,  n i co t in ic  acid,  py r idox ine ,  p a n t o t h e n i c  acid,  
chol ine  chlor ide ,  p - a m i n o b e n z o i c  acid, folic acid a n d  
b i o t i n  a re  essent ia l  for t h e  n o r m a l  g r o w t h  of t h e  l a rva ,  
t h e  l a t t e r ,  however ,  be ing  needed  on ly  w h e n  l inoleic 
acid is w i t h h e l d  f rom t he  d ie t  2. T he  d ie t  used in t h e  
e x p e r i m e n t  on  t he  a d m i n i s t r a t i o n  of g r a d e d  doses of 
b io t in  d id  no t ,  the re fore ,  c o n t a i n  l inoleic acid.  Tab le  I 
shows t h e  resu l t s  of t he  t e s t  on  t h e  effect  of g r a d e d  doses 
of b i o t i n  on  t he  g r o w t h  of t h e  l a rva .  I t  is a p p a r e n t  t h a t  
t h e  h i g h e r  c o n c e n t r a t i o n s  of th i s  v i t a m i n  h a v e  adve r se  
effects  on  g r o w t h  as i n d i c a t e d  b y  decrease  in  weight .  

The  response  of t he  l a r v a  to  t h e  a d m i n i s t r a t i o n  of nico- 
t in i c  acid (Table  I I )  b e y o n d  a level  of 100 ag /g  of d ie t  is 
sugges t ive  of some d i s t u r b a n c e  in  g rowth ,  t h o u g h  t h i s  

Tab. I. Growth of Corcyra larva on diets containing graded doses 
of biotin 

Amount Average weight (in rag) of larva on Percentage 
of biotin 12th day 19th day 26th day of survival 
(in ~glg) 

0.00 3.3 7.8 16.4 40.0 
0.25 6.1 23.7 32.6 46.6 
0.50 5.3 22.8 30.8 40.0 
1.0 5.7 24.5 34.1 46.6 
2.0 4.8 14.5 29.6 50.0 
5.0 5.3 16.3 22.2 40.0 

10.0 5.6 20.4 24.4 30.0 
25.0 5.0 16.4 23.2 30.0 
50.0 5.8 17.8 22.9 40.0 

Tab. II. Growth of Corcyra larva on diets containing graded doses 
of nicotinic acid 

Amount Average weight (in rag} of larva on Percentage 
of nicotinic 12th day 19th day 28th day of survival 
acid (in ~g/g) 

0.0 0.5 1.0 1.0 6.6 
2.5 5.6 11.6 16.4 40.0 
5.0 6.4 25.3 34.3 46.6 

10.0 6.6 28.4 34.1 56.6 
15.0 6.1 25.5 p u p a t e d  46.6 
25.0 7.7 23.8 p u p a t e d  53.3 
30.0 6.8 29.0 p u p a t e d  50.0 
50.0 6.2 28.5 33.0 56.6 
75.0 6.1 30.1 40.2 50.0 

100.0 2.9 24.4 41.1 46.6 
150.0 3.4 23.3 40.0 53.3 
200.0 2.9 21.0 42.5 60.0 

Tab .  I I I .  Growth  of Corcyra l a r v a  on diets conta ining graded  doses 
of r ibof lavin 

A m o u n t  Average  weight  (in rag) of l a rva  oil Percentage  
of r ibof lavin 12th d ay  20th d ay  29th d ay  of su rv iva l  
(in [zg/g) 

0.0 5.8 15.1 34.8 53.3 
2.5 6.0 16.6 p u p a t e d  53.3 
5.0 5.9 18.2 36.9 50.0 

10.0 6.1 15.4 32.5 56.6 
15.0 6.9 17.5 36.2 50.0 
20.0 6.0 16.6 34.2 46.6 
25.0 6.4 18.8 32.7 50.0 
30.0 6.5 18.0 34.8 50.0 
40.0 5.9 17.2 30.4 46.6 
50.0 4.8 16.6 p u p a t e d  43.3 
75.0 3.7 14.5 17.2 40.0 

100.0 3.2 15.3 18.0 43.3 
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d i s t u r b a n c e  las ts  for  t he  f i rs t  two  weeks. R ibof l av in ,  too, 
at.  h i g h e r  c o n c e n t r a t i o n s  exe r t s  de le te r ious  effects  on  
g rowth  (Table  I I I ) .  The  e x a c t  dosage a t  wh ich  r i bo f l av in  
becomes  toxic  could  no t  be  d e t e r m i n e d  because  t he  casein 
used in t h e  d ie t  was  n o t  m a d e  free f rom th i s  v i t a m i n e .  

The  p r e s e n t  i n v e s t i g a t i o n s  reveal  t h a t  some of t he  ]3 
v i t a m i n s  a t  h i g h e r  c o n c e n t r a t i o n s  b e c o m e  tox ic  to  
Corcyra l a r v a  - a f ac t  o b s e r v a b l e  in  m a n y  h ighe r - an ima l s  3. 
(A l a rge r  q u a n t i t y  of b i o t i n  also h a s  a tox ic  ef fec t  on  
Tribolium con/usum*). T h e  p h e n o m e n o n  of t h e  m o d e  of 
ac t ion  of these  v i t a m i n s  is be ing  i n v e s t i g a t e d .  

Rdsumd. L a  b io t i ne  e t  la  r ibof lav ine ,  f o r t e m e n t  con-  
centr~es,  a d m i n i s t r 6 s  ~ la l a rve  de la  pha l ~ne  d u  riz, 

Corcyra cephalonica, son t  tox iques .  Les h a u t e s  concen-  
t r a t i o n s  de l ' ac ide  n i co t in ique  n ' o n t  des effets d6favo-  
r ab ies  que  sur  la  c ro i ssance  des p lus  j eunes  l a rves  de 
l ' insecte .  
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R e g e n e r a t i o n  i n  I s o l a t e d  T a i l s  o f  Xenopus L a r v a e  I 

N o r m a l l y  r e g e n e r a t i n g  ta i l s  of Xenopus l a rvae  possess  
a good b lood  supply .  I n  c o n n e c t i o n  w i t h  TSCHUMI'S ~ ex-  
p e r i m e n t  w h i c h  r evea l ed  a co r re l a t ion  b e t w e e n  b lood 
s u p p l y  a n d  l imb  d e v e l o p m e n t ,  i t  was  of i n t e r e s t  to  in-  
ve s t i ga t e  w h e t h e r  or n o t  a s imi la r  r e l a t i ons h i p  m a y  be  
found  in  ta i l  r egene ra t ion .  T he  cul t t i re  of i so la ted  ta i l  t i p s  
w i t h  abo l i shed  b lood c i r cu la t ion  p r o v e d  to be t he  m e t h o d  
of choice.  S imi la r  a t t e m p t s  to  cu l tu re  i so la ted  ta i ls  of 
Xenopus l a rvae  h a v e  a l r eady  been  m a d e  b y  SHAFFER 3 for 
o t h e r  purposes .  I n  t he  p r e s e n t  paper ,  a s h o r t  a c c o u n t  of 
ou r  p r e l i m i n a r y  re su l t s  will be  given.  

F r o m  a v a r i e t y  of n u t r i e n t - f r e e  cu l t u r e  media ,  the  b e s t  
r e su l t s  were  o b t a i n e d  w i t h  H o l t f r e t e r  so lu t ion  4. I n  o rde r  
to  a v o i d  bac t e r i a l  i n fec t ions  we l a t e r  a d d e d  0.05 % sulfo- 
t h i a z o l  (Geigy). P r io r  to  a m p u t a t i o n  t he  l a r v a e  were  
t h o r o u g h l y  r insed  w i t h  glass d is t i l led  wa te r ,  a n d  t h e n  
t r a n s f e r r e d  i n t o  aqueous  so lu t ion  of  0.05 % su l fo th iazo l  
for 24 h.  The  i so la ted  t a i l  t ips  were  k e p t  i n d i v i d u a l l y  in  
sma l l  P e t r i  dishes,  c o n t a i n i n g  5 ml  of c u l t u r e  m e d i u m  a t  
c o n s t a n t  t e m p e r a t u r e  (18°C). Since t h e y  were  ly ing  close 
to t he  surface  of the  cu l t u r e  m e d i u m ,  suf f ic ien t  s u p p l y  
of oxygen  was p rov ided .  U n d e r  these  c o n d i t i o n s  i t  was  
possible  t o s u p r e s s  m o r t a l i t y  a l m o s t  comple t e ly  a n d  to 
keep  e v e n  whole  ta i ls  al ive.  Due  to  t he  abs ence  of b lood  
c i rcu la t ion ,  t he  s u p p l y  of n u t r i e n t  m a t e r i a l  is of course  
reduced ,  t h u s  a l lowing  i so la ted  ta i ls  to  s u r v i ve  on ly  for  a 
l imi ted  per iod  of t ime.  I n  a f i rs t  e x p e r i m e n t  in w h i c h  7 
m m  of t he  ta i l  t i p s  of Xenopus l a rvae ,  m e a s u r i n g  30 m m  
in l eng th ,  were  a m p u t a t e d ,  t h e  fol lowing t i m e s  of s u r v i v a l  
were obse rved  in t he  absence  of su l fo th iazol .  F r o m  a t o t a l  
n u m b e r  of 12 ta i l  t ips ,  3 d ied  u n t i l  t h e  6 t h  d a y  a f t e r  a m p u -  
t a t i on ,  t he  r e m a i n i n g  9 spec imens  su rv ived ,  b u t  showed  
some d i s to r t ions ,  a n d  t h e  musc le  t i ssue  g r a d u a l l y  b e c a m e  
t r a n s p a r e n t .  ]3etween t h e  30 th  a n d  t h e  44 th  d a y  a f t e r  
a m p u t a t i o n  these  t a i l  t i p s  died.  I t  is l ike ly  t h a t  t i ssues  are  
pa r t i a l l y  abso rbed .  Accord ing  to  our  p r e s e n t  exper ience ,  
however ,  also whole  tai ls ,  m e a s u r i n g  20 m m  in  l eng th ,  
s u r v i v e d  in good c o n d i t i o n  for  a t  l eas t  one  m o n t h .  

T h e  v i t a l i t y  of i so la ted  ta i ls  is be s t  i l l u s t r a t ed  b y  (1) t he  
pe r s i s t ence  of m u s c u l a r  c o n t r a c t i o n ,  e v e n  r e su l t i ng  in  dis- 
p l a c e m e n t  of t h e  tai ls ,  a n d  (2) in  t h e  f o r m a t i o n  of a 
regenerate a t  t he  (proximal )  s i te  of a m p u t a t i o n .  I n  i so la ted  
t a i l  t ips ,  m e a s u r i n g  7 m m  in l eng th ,  t he  m a x i m u m  of 
r e g e n e r a t i o n  is o b t a i n e d  on  the  ave rage  15 days  a f t e r  
a m p u t a t i o n .  The  r egene ra t e  is t h e n  a b o u t  I m m  long 
(Figure  1A). I n  con t r a s t ,  t h e  ta i ls  of t he  t adpo le s  f r o m w h i c h  
these  t ips  were a m p u t a t e d ,  a n d  wh ich  h a v e  a n o r m a l  b lood 
supply ,  p r o d u c e d  w i t h i n  15 d a y s  r egene ra t e s  of 4.0 to  
4.5 m m  in l e n g t h  (Figure  1B). T he  h is to logica l  ana lys i s  

revea ls  a l imi ted  c a p a c i t y  of t i ssue  r e g e n e r a t i o n  in i so la ted  
tai ls .  Thus  the  epidermis r egene ra t e s  r a t h e r  well, b u t  
shows  i r regula r  p ro l i fe ra t ions  a n d  vesic les  a t  t h e  s i te  of 
a m p u t a t i o n .  In  the  regenera te ,  notochord as well  as  neural 
tube d i f fe ren t i a t e  a lmos t  no rma l ly ,  a l t h o u g h  t h e y  are  con-  
s i de r ab ly  redl~ced in size (F igure  2 a n d  3). I n  a d d i t i o n ,  
a p p a r e n t l y  new blood capillaries m a y  be  found  in  t h e  
regenera te ,  even  c o n t a i n i n g  b lood  cells, whe reas  in  t h e  
or ig ina l  tai l  t ip  these  s ame  e l e m e n t s  are  s u b j e c t  to  de-  
genera t ion .  The  b e h a v i o u r  of t he  muscle cells is s t i l l  ob -  
scure,  s ince we h a v e  no  ev idence  as ye t  t h a t  m y o b l a s t s  
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Fig. t. (A): Isolated tail tip (7 ram), 15 days after amputation, with 
small heteropolar regenerate. 

(B) : Normal homopolar tail regeneration of a Xenopus larvae, 15 days 
after amputation (removed 7 mm). 

M = muscle, N = notoehord, NT = neural tube, P = pigment bound- 
ary, Rg = regenerate, Vs = vesicles. 
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