
502 Br6ves communications - Brevi comunicazioni [EXeERIENTIA VOL. X]12] 

Physiological solution in 
Varese (0%) 

Haemolymph of tu-w 
(40%) in Varese (0%) 

Haemolymph of tu-w 
(80%) in Varese (0%) 

Haemolymph of Varese 
(0%) in tu-Oregon (1%) 

Haemolymph of simu- 
lans (98%) in Varese 
(0%) 

Haemolymph of simu- 
lans (0%) in Varese 
(0%) 

In- 
jected 
larva~ 

252 

164 

147 

311 

284 

122 

Hatched 
flies 

112 
(44-44%) 

82 
(50%) 

83 
(56.46%) 

137 
(44.05%) 

9 
(3-16%) 

5 
(4-09%) 

With-Witt % of 
out tu- tumor 

tumor mor flies 

111 1 0.89 

69 13 15,85 

51 32 38.55 

134 3 2.18 

4 5 55.55 

5 0 0 

Varese (0%) = normal melanogaster stock without tumors. - tu-w 
(40%) = white-eyed flies carrying tumors at an incidence of 40%. 
tu-w (80%) = white-eyed flies carrying tumors at 80%. - tu-Oregon 
(1%) = Oregon carrying tumors at 1%. - simulans (98 %) = D. simu- 
lans stock having a tumor incidence of 98%. - simulans (0%) = nor- 

mal simulans stock without tumors. 

(3) in jec t ions  of h a e m o l y m p h  f rom a tumor less  s tock  
into  a low incidence  s tock;  

(4) in ject ions  be tween  dif ferent  species (melanogaster- 
simulans),  by  using no rma l  melanogaster l a rvae  as hos ts  
and s imulans ones, bo th  wi th  and w i thou t  tumors ,  as 
donors.  

F i rs t  i t  follows tha t ,  owing to in ject ions  of h a e m o l y m p h  
f rom t u m o r  s tocks  in to  n o r m a l  l a rvae  (Varese), t h e  
ha t ch ing  flies can have  tumors .  We  migh t  now suppose  
t h a t  these  melano t i c  masses are due mere ly  to the  t r au -  
m a t i c  ef fec t  of t h e  opera t ion :  t h a t  can be ru l ed  ou t  b y  
the  cont ro l  expe r imen t ,  i.e. in jec t ing  physio logica l  
solut ion.  Nega t i ve  resul ts  in this  series of expe r imen t s  
seem to  annul  t he  poss ibi l i ty  of any  mechan ica l  conse-  
quence  of the  in ject ion.  Rega rd ing  this  point ,  i t  is also 
a v e r y  s ignif icant  fact  t h a t  the  n u m b e r  of induced  
p s e u d o t u m o r s  is rough ly  propor t iona l ,  if no t  equal ,  to  
t he  inc idence  of the  donor  stock.  

Never the less ,  the  hypothes i s  of a virus  infect ion,  
car r ied  b y  the  blood,  m igh t  stiI1 be open.  I n  t h a t  case, 
the  occurence  of t umors  would  no t  be l inked  to here-  
d i t a ry  factors,  while the  genet ica l  mechan i sms  de te rmin-  
a t ing  the  t ransmiss ion  of th is  c h a r a c t e r  appea r  to  be 
on ly  genie (BARIGOZZI1). 

F r o m  the  facts  m e n t i o n e d  above,  a f u n d a m e n t a l  role 
in t he  fo rming  of p seudo tumor s  m a y  be a t t r i b u t e d  to  
the  h a e m o l y m p h .  

I t  now remains  to be seen how the  h a e m o l y m p h  acts.  
W e  do no t  k n o w  w h e t h e r  t he  hypo thes i s  of  a k ind  of 

reac t ion  be tween  the  blood of d i f ferent  s tocks  can be 
made ,  in order  to exp la in  the  induc t ion  of pseudo-  
t u m o r s  in Drosophila. But ,  a t  any  rate ,  t he  resul ts  of t he  
in jec t ions  of h a e m o l y m p h  f rom no rma l  s tock  into  a low 

1 C. BARIGOZZI, Proc. IX Int. Congr. Genetics (in press). 

incidence s tock  are aga ins t  such a hypothes i s .  I n  fact ,  
t he  no rma l  h a e m o l y m p h  acts  like physio logica l  solut ion,  
and  is e v e n  unab le  to  increase s ign i f ican t ly  t h e  inc idence  
o f  t u m o r s  in a s tock  a l r eady  geno typ i ca l l y  d e t e r m i n e d  
for the i r  p roduc t ion .  

Besides  this,  i t  m u s t  be r e m a r k e d  t h a t  in t he  exper i -  
m e n t s  of rec iproca l  in jec t ions  be tween  d i f ferent  s tocks  
of t he  s a m e  species (melanogas ter ) ,  no m a t t e r  whe the r  
w i th  or  w i t h o u t  tumors ,  t he  f r equence  of su rv ivo r s  a f te r  
ope ra t i on  is a lways  s imilar  to  t h a t  of t he  con t ro l  exper i -  
m e n t  w i th  phys io logica l  so lu t ion  (about  50%).  There -  
fore dea th  is n o t  caused  b y  the  p roper t i e s  of t h e  in j ec ted  
fluid.  

The  resul ts  differ,  when  the  in jec t ions  t a k e  place 
b e t w e e n  d i f fe ren t  species :  the re  is a ce r t a in  i ncompa t i -  
b i l i ty  be tween  s imulans  and  melanogaster h a e m o l y m p h ,  
and  the  pe rcen tage  of su rv ivo r s  is r educed  to  3-4  %. The  
p roduc t i on  of p s e u d o t u m o r s  s o m e t i m e s  also occurs,  
never the less ,  be tween  these  species. Also in t he  l a t t e r  
case, a donor  s tock  w i t h  h igh  inc idence  of t u m o r s  
produces  t u m o r s  in t h e  host .  

Never the less ,  i t  st i l l  r emains  open w h e t h e r  t he  in jec ted  
cells keep  the i r  pa r t i cu l a r  p r o p e r t y  of agg rega t ing  and 
melan iz ing ,  e v e n  in a d i f fe ren t  e n v i r o n m e n t ,  or  whe the r  
it  is the  in j ec t ed  f lu id  as a whole  which  acts  on the  hos t ' s  
cells. At  p resen t  this  ques t ion  c a n n o t  be answered.  W e  can 
on ly  say  tha t ,  a f t e r  a f irst  series of o r i e n t a t i v e  count ings ,  
a s ignif icant  di f ference in t he  n u m b e r  of b lood cells has 
been  found b e t w e e n  a t u m o r  and  a tumor less  s tock ;  the  
same  is p r o b a b l y  t rue  also be tween  t u m o r  and  tumor less  
l a rvae  of t he  same  stock.  

This  m i g h t  j u s t i f y  t he  hypo thes i s  of an  a b n o r m a l  
mul t ip l i ca t ion  of b lood  cells  before  t h e  f o r m a t i o n  of 
tumors ,  Thus  the  in j ec ted  h a e m o l y m p h  f rom a t u m o r  
l a rva  would  be more  ac t ive  in p roduc ing  me lano t i c  
masses,  be ing  r ich in cells. A h igh  n u m b e r  of blood 
cells m i g h t  be a necessary  b u t  no t  a suff ic ient  condi t ion  
for t he  fo rma t ion  of p seudo tumors ,  because,  for pro-  
duc ing  a p seudo tumor ,  cells m u s t  also be able  to 
melanize .  

M. C. CASTIGLIONI and  S. BEATI 

Insti tute o/ Genetics, Universi ty  o/ Mi lan ,  I taly,  
J u n e  lO, 1954. 

Riassunto 

Gli  au tor i  i l lus t rano  una  p r i m a  serie di e spe r imen t i  di 
iniezioni  rec ip roche  di emol in fa  t r a  ceppi  con e senza  
p s e u d o t u m o r i  in Drosophila melanogaster e s imulans.  

Soluzione f is iologica ed emol in fa  da  ceppo sano non 
d e t e r m i n a n o  fo rmaz ione  di p seudo tumor i .  E m o l i n f a  da  
ceppo po r t a to re  di p s e u d o t u m o r i  induce  gli stessi  in 
ceppo no rma le  con nna  f r equenza  pressocch6 propor-  
zionate a l l ' i nc idenza  nel  ceppo dona to re  : ques to  avv iene  
anche con iniezioni  in t raspecif iche.  

Ino l t r e  s e m b r a  c h e l a  presenza  di p s e u d o t u m o r e  sia 
a c c o m p a g n a t a  da  un magg io r  n u m e r o  di e l emen t i  
cel lular i  p resen t i  ne l l ' emol in fa  del la  la rva .  

Cultivation 
of Embryonic  Organ Rudiments  on a Medium 

Derived Entirely from Adult  Tissues  

M a n y  e m b r y o n i c  organ  rud imen t s ,  w h e n  exp lan ted  
and  c u l t i v a t e d  in vitro under  su i t ab le  condi t ions ,  con- 
t inue  to  deve lop  and  s o m e t i m e s  a t t a i n  a r emarkab le  
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degree  of h i s to log ica l  a n d  a n a t o m i c a l  d i f f e r e n t i a t i o n  x. 
T h e  t y p e  of t i s sue  c u l t u r e  p r o m o t i n g  " o r g a n i z e d  g r o w t h "  
t h e r e f o r e  a p p e a r s  m o s t  s u i t a b l e  for  s t u d y i n g  t h e  i n h e r -  
e n t  d e v e l o p m e n t a l  p o t e n c i e s  or  t h e  c a p a c i t y  for  self- 
d i f f e r e n t i a t i o n  of e m b r y o n i c  o r g a n  r u d i m e n t s  u n d e r  
c o n d i t i o n s  of i so la t ion  f rom t h e  e m b r y o .  H o w e v e r ,  b y  
fo l lowing t h e  u s u a l  p r o c e d u r e  of g rowing  t h e  e x p l a n t s  
in  m e d i a  c o n t a i n i n g  e m b r y o  e x t r a c t ,  t h e  h u m o r a t  isola- 
t i on  of t h e  r u d i m e n t s  is o n l y  p a r t i a l l y  ach i eved .  T h e  
q u e s t i o n  is t h e r e f o r e  ra i sed  w h e t h e r  t h e  c h a r a c t e r i s t i c  
d i f f e r e n t i a t i o n  of e x p l a n t s  u n d e r  such  c o n d i t i o n s  d e p e n d s  
on t h e  p r e sence  of e m b r y o n i c  m a t e r i a l s  in  t h e  c u l t u r e  
m e d i u m ,  or  w h e t h e r  t h e y  are  c a p a b l e  of a s i m i l a r  de-  
v e l o p m e n t  in  vitro in a b s e n c e  of a n y  e m b r y o n i c  t i s sue  
d e r i v a t i v e s .  

To t e s t  t he se  a l t e r n a t i v e s ,  e m b r y o n i c  o r g a n  r u d i m e n t s  
were  g r o w n  on  a c u l t u r e  m e d i u m  in w h i c h  a n  e x t r a c t  
f r om a d u l t  fowl  h e a r t  t i s sue  was  s u b s t i t u e d  for  t h e  
e m b r y o  e x t r a c t .  T h i s  a t t e m p t  was  b a s e d  on  p r e v i o u s  
i n f o r m a t i o n  t h a t  t h e  a d d i t i o n  of e x t r a c t s  of a d u l t  t i s sues  
to  t h e  c u l t u r e  m e d i u m  r e s u l t e d  in i m p r o v e m e n t  of 
g rowth ,  m i g r a t i o n  2 a n d  t h e  m a i n t e n a n c e  of s t r u c t u r e  of 
a d u l t  3 a n d  of j u v e n i l e  a t i s sue  e x p l a n t s .  

Material  and Methods. L i m b - b u d s  of 4 - d a y  c h i c k  
e m b r y o s  a n d  p i t u i t a r y  r u d i m e n t s  of 6 - d a y  e m b r y o s  
were  c u l t i v a t e d  b y  t h e  w a t c h  glass  t e c h n i q u e  ~ o n  a 
c u l t u r e  m e d i u m ,  c o n s i s t i n g  of 6 p a r t s  of fowl p l a s m a  
a n d  3 p a r t s  of a d u l t  fowl h e a r t  t i s sue  e x t r a c t .  B o t h  
c o m p o n e n t s  were  m i x e d  in t h e  w a t c h  glass  a n d  t r a n s -  
f e r red  to  a n  i n c u b a t o r  a t  38°C, whe re  c l o t t i n g  t o o k  
p lace  usua l ly  in  10 to  15 ra in .  

T h e  h e a r t  e x t r a c t  was  p r e p a r e d  b y  t h e  m e t h o d  
desc r ibed  b y  MARGOLIASH ~. T h e  m i n c e d  f resh  h e a r t  
musc le  t i s sue  was  d e h y d r a t e d  w i t h  s eve ra l  c h a n g e s  of 
ace tone ,  t h e n  d r i ed  a n d  g r o u n d  to  a powder .  Th i s  cou ld  
be s t o r e d  in t h e  r e f r i g e r a t o r  for  s eve ra l  m o n t h s  w i t h o u t  
a p p a r e n t  loss of a c t i v i t y .  To  p r e p a r e  t h e  e x t r a c t ,  t h e  
d e s i c c a t e d  h e a r t  t i s sue  was  e x t r a c t e d  w i t h  22 v o l u m e s  
of TYRODE'S s o l u t i o n  for  24 h a t  4°C;  t h e  r e s u l t i n g  
so lu t i on  was  t h e n  s te r i l i zed  b y  f i l t r a t i o n  t h r o u g h  a 
SEITZ fi l ter .  

T h e  de t a i l ed  p r o c e d u r e  of d i s sec t ion  of t h e  r u d i m e n t s  
a n d  of t h e i r  c u l t i v a t i o n  in  vitro were  de sc r ibed  else- 
whe re  7. 

Results. T h e  m e s o b l a s t  of  t h e  4 - d a y  c h i c k  l i m b - b u d  
cons i s ted ,  a t  t h e  t i m e  of e x p l a n t a t i o n ,  of s t r u c t u r a l l y  
n o n - d i f f e r e n t i a t e d  m e s e n c h y m e .  D u r i n g  5 d a y s  of cu l t i -  
v a t i o n  on  t h e  p l a s m a - a d u l t  h e a r t  e x t r a c t  m e d i u m  the  
r u d i m e n t s  d e v e l o p e d  i n to  t h e  p r o x i m a l  ske l e t a l  e l e m e n t s  
of t h e  l i m b  (Fig. 1). T h e  d i f f e r e n t i a t e d  e x p l a n t s  con -  
s i s t ed  of t h e  c a r t i l a g i n o u s  s t r u c t u r e s  of  t h e  k n e e - j o i n t  
region,  t h e  c a r t i l a g e  p r e s e n t i n g  a n o r m a l  h i s to log ica l  
a p p e a r a n c e .  T h e  d e v e l o p m e n t  a n d  h i s togenes i s  of t h e s e  
c u l t u r e s  fo l lowed e s sen t i a l l y  t h e  s a m e  course  as t h a t  

1 H. B. FELL, Histogenesis in Tissue Culture, in Cytology and Cell 
Physiology (G. H. Bourne, Clarendon Press, Oxford, 1951); J. R. 
Micr. Soc. 00, 195 (1940). 

2 R. S. HOFFMANN, E. TENNENBAUM, and L. DOLJANSKI, Growth 
4, 207 (1940). - E. MARGOLIASH, Science 105,369 (1947). 

3 L. DOLJANSKI, R. S. HOFFMAN, and E. TENNENBAUM, Nature 
150, 23 (1942). - O. ULLOA-GREGORI, T. G. BLOCKER, Jr., W. W. 
NowINsKt, and C. M. POMERAT, Texas Reports on Biol. Med. 8, 400 
(1950). 

4 p. j .  GAILLARD, Organ Culture Technique Utilizing Embryologi- 
cal Watch Glasses, in Methods in Medical Research 4 (M. B.VIsscHER, 
ed., Year Book Publishing Co., Chicago, 1951), 

5 H. B. FELL and R. ROBISON, Biochem. J, 23, 767 (1929). 
6 E. MARGOLIASH, Science 105, 369 (1947). 
7 A. MOSCONA and H. MOSCONA, J. Anat. 86, 287 (1952). - H. 

MOSCONA and A. MOSCONA, J. Anat. 86, 278 (1952). 

de sc r ibed  for  l i m b  r u d i m e n t s  c u l t i v a t e d  on  t h e  s t a n d a r d  
p l a s m a - e m b r y o  e x t r a c t  m e d i u m  1. 

Fig. 1.-Section through a mesoblast of a 4-day leg-bud after 5 days' 
cultivation on plasma-adult heart extract, showing differentiation 
of skeletal elements: c, femoral condyli; t, t ibia;/ ,  fibula; tin, tarsus- 

metatarsus. DELAFIELD'S haematoxylin, eosin. × 38. 

T h e  a n t e r i o r  lobe  r u d i m e n t  of t h e  6 - d a y  c h i c k  p i t u i t a r y  
cons i s ted ,  a t  t h e  t i m e  of e x p l a n t a t i o n ,  of a n  e p i t h e l i a l  
vesicle.  D u r i n g  8 d a y s  of c u l t i v a t i o n  on  t h e  p l a s m a -  
a d u l t  h e a r t  e x t r a c t  m e d i u m  i t  d e v e l o p e d  i n to  t y p i c a l  
a n t e r i o r  lobe  t i ssue.  T h e  ce l lu la r  cords ,  s u r r o u n d e d  b y  
c o n n e c t i v e  t i ssue ,  c o n t a i n e d  n u m e r o u s  c h a r a c t e r i s t i c  
b a s o p h i l  a n d  ac idoph i l  cells (Fig. 2). T h e  h i s to log ica l  a n d  
cy to log ica l  d i f f e r e n t i a t i o n  of t h e s e  e x p l a n t s  was  es- 
s e n t i a l l y  s i m i l a r  to  t h a t  of r u d i m e n t s  c u l t i v a t e d  on  
p l a s m a - e m b r y o  e x t r a c t  m e d i u m ;  m o r e o v e r ,  e x p l a n t s  
g r o w n  on  t h e  h e a r t - e x t r a c t  c o n t a i n i n g  m e d i u m  s h o w e d  
a m o r e  p r o n o u n c e d  d i f f e r e n t i a t i o n  of  t h e  s e c r e t o r y  cells.  

All  t h e  c u l t u r e s  on  t h e  h e a r t  e x t r a c t - p l a s m a  m e d i u m  
s h o w e d  good f i b r o b l a s t i c  o u t g r o w t h  a n d  t h e  u sua l  
l i q u e f a c t i o n  of t h e  clot .  C o n c u r r e n t l y  w i t h  t h e  p rogres -  
s ive d i f f e r e n t i a t i o n  of t h e  e x p l a n t e d  r u d i m e n t s ,  t h e r e  
was  a m a r k e d  inc rease  in t h e  v o l u m e  of t h e  t i s sue  
i n d i c a t i n g  a s s i m i l a t i o n  a n d  u t i l i z a t i o n  of t h e  c u l t u r e  
m e d i u m  b y  t h e  e x p t a n t s .  

Comments.  T h e  a b o v e  e x p e r i m e n t s  d e m o n s t r a t e d  t h a t  
a c u l t u r e  m e d i u m  d e r i v e d  sole ly  f r o m  t h e  t i s sues  of a n  
a d u l t  s u p p o r t e d  t h e  t y p i c a l  d e v e l o p m e n t  in  vitro of t h e  
t w o  t y p e s  of e m b r y o n i c  o r g a n  r u d i m e n t s  s t ud i ed .  T h i s  
impl i e s  t h a t  t h e  e n d o g e n o u s  c a p a c i t y  of t h e  r u d i m e n t s  
for  s e l f - d i f f e r e n t i a t i o n  c a n  be  r ea l i zed  in  vitro in t h e  
a b s e n c e  of e m b r y o n i c  t i s sues  d e r i v a t i v e s  f r o m  t h e  c u l t u r e  
m e d i u m .  I t  shou ld ,  t he re fo re ,  be  a s s u m e d  t h a t  t h e  
m e t a b o l i c  r e q u i r e m e n t s  of t h e  cells are  sa t i s f i ed  b y  t h e  

I H. B. FELL and R. ROBISON, Biochem. J. 23, 767 (1929). - 
A. MOSCONA and H. MOSCONA, J. Anat. 86, 287 (1952). 
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components of the adult tissue derivatives present in the 
medium. If any specific "embryonic  substances" are 
necessary for the orderly development  of embryonic  

Wetteres z u m  Lichts inn augen loser  Musche ln  

(Versuche mit  Anodonta eygnea und Pseudanodonta 
complanata) 

Fig. 2.-Section through a 6-day pituitary after 8 days' cultivation 
on plasma-adult heart extract, showing differentiation of lobules and 
chromophilic cells: a, acidophil, and b, basophil cells. Azan. × 1140. 

tissues in vitro 1 they  must  have been, in this case, either 
present in the explants  or produced by them under the 
conditions of cul t ivat ion on the " a d u l t "  medium. I t  
should be stressed, however, tha t  the developmental  
fate of the tissues studied here had already been deter- 
mined at  the t ime of explanta t ion  and tha t  different 
results may obtain with explants  at  earlier stages of 
development.  This aspect of the problem is at present 
under further  study. 

We wish to take this opportunity to express our thanks to Dr. 
HONOR B. FELL, F.R.S., Director of the Strangeways Research 
Laboratory, Cambridge, for introducing us to the tissue culture 
technique of organ rudiments. 

H. SOBEL and A. MOSCONA 

Department o~ Zoology, The Hebrew University, Jerusa- 
lem, April  14, t954. 

Zusammen/assung 

Extremit~tenknospen yon viertiigigen und Hypo-  
physenanlagen von sechstAgigen Hfihnerembryonen 
wurden explant ier t  und in vitro kult iviert .  Das Kultur-  
medium bestand aus Blutplasma und einem Tyrode- 
extrakt  des Herzmuskels vom adulten Huhn.  Die unter- 
suchten Embryonalanlagen zeigten normale Entwick-  
lung und Gewebsdiiferenzierung, obwohl das Milieu gar 
keine embryonalen Zustttze enthiett.  

Eigene Exper imente  1 haben es wahrscheinlich gemacht, 
dass auch augenlosen Muscheln neben der Wahrneh- 
mung von Hell-Dunkel  und Beschat tung ein ((Bewe- 
gungssehen~ zukommt.  Bei Cardium oblongum und 
Maetra stultorum waren in eigenen und in den histologi- 
schen Studien anderer Autoren 2 keine Sehorgane aufge- 
funden worden, dennoch zeigten diese Muscheln ein 
(~ Bewegungssehen ~,. 

Die beiden Sfisswassermuscheln Anodonta cygnea und 
Pseudanodonta complanata, bei denen mit  Sicherheit 
keinertei augen/~hnlichen Organe vorkommen,  zeigten in 
verschiedenen Versuchsanordnungen weder eine posi- 
t ive noch eine negative Phototaxis.  - Auf Zunahme der 
Lichtintensi t~t  reagierten beide Muscheln nicht. Im 
Zweilichterversuch zeigten sie aber Reakt ionen auf 
Verdunkelung (Tab. I). Die Tiere reagierten selbstver- 
stitndlich auch dann auf Verdunklung, wenn diese mit 
einer ]3eschattung verbunden war. Diese wurde mit  ge- 
eichten Jenaer  Grauscheiben erzeugt (Absorptionswerte 
yon 10 bis 90%). Die Scheiben wurden mbglichst 
schnell (siehe unten) vor den konzentrierten,  auf die 
Siphonalregion der geprfiften Muscheln gerichteten 
Lichtstrahl  geklappt.  Die Reakt ion der Muscheln be- 
stand im Zusammenlegen der reusenartigen Tentakeln 
der Siphonalregion. Ein Vergleich mit  anderen yon uns 
untersuchten Muscheln 3 charakterisiert  die beiden Ano- 
dontiden als c(gutsehende,, Muscheln (in bezug auf Ver- 
dunkelungs- und Beschattungsempfindlichkeit) .  

Bei Anodonta cygnea wurden die ersten Reaktionen 
bei einer Grauscheibenverdunkelung (und Beschattung) 
von 9,1% beobachtet .  Sie t ra ten  auf, wenn die Grau- 
scheibe schnell, das heisst im Bruchteil  einer Sekunde, 
vorgeklappt  wurde und somit der Faktor  (c Bewegung ,, 
(im Rahmen des Ublichmessbaren) nicht in Erscheinung 
treten konnte. Bei einer Grauscheibenverdunkelung von 
8,3 % aber konnte so keine Reakt ion bei dieser Muschel- 
art  mehr beobachtet  werden. Wurde diese Grauscheibe 
aber langsam und mit  gleichbleibender Geschwindigkeit 
(Transport durch ein regulierbares Kymographion) durch 
den Lichtstrahl  geffihrt, so dass die Verdunkelung (und 
Beschattung) sich langsam fiber die siphonale Region 
des Tieres bewegte, so t ra ten nunmehr  Reakt ionen auf, 
praktisch ohne Latenz. Dies weist auf einen Einfluss der 
Bewegung bin. Bewegte, kompakte  Schattenstreifen 
16sten stets eine besonders heftige Tentakelreakt ion aus, 
bewegte, sehr schwach absorbierende Grauscheiben 
(10%) dann, wenn ihre Bewegungeine  gewisse Schnel- 
ligkeit nicht tiberstieg (Tab. II ,  I II) .  Auch wenn viel 
starker verdunkelnde (und beschattende) Grauscheiben 
(20-50 %) mit  re la t iv  hoher Gesehwindigkeit  durch den 
Lichtstrahl  geffihrt wurden, blieben Reakt ionen aus. Die 
Unabhiingigkeit  der Reakt ionen yon der Beschattungs- 
dauer erhellt  daraus, dass, wenn eine Reakt ion  erfolgte, 
sie beim Ein t r i t t  des Schattens in die Siphonalregion 
sofort erfolgte (Tab. II). 

Tabelle I I  zeigt die Ergebnisse einer Versuchsreihe, 
gewonnen an 8 Muscheln der Art  A. cygnea. 
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