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A n  I m p r o v e d  M e t h o d  f o r  t h e  C o l l e c t i o n  of Large Numbers  of Inseminated Eggs  of Drosophila me lano-  
gaster 

Drosophila eggs a n d  e m b r y o s  are c o n v e n i e n t  ob jec t s  for  
rad iobio logica l  s tud ies  1-4. Howeve r ,  t he  e x t r e m e  speed of 
d e v e l o p m e n t  of t he  e m b r y o s  b r ings  up  some e x p e r i m e n t a l  
p rob lems .  I~ABINOWITZ 5 a n d  S C H N E I D E R - M I N D E R  6 h a v e  
s h o w n  t h a t  a t  a t e m p e r a t u r e  of 24-25 °C i m i t o t i c  cycle 
d u r i n g  c leavage  las t s  on ly  a b o u t  8 - 9  rain.  I t  is e v i d e n t  
t h a t ,  us ing  s t a n d a r d  egg col lec t ion  per iods  of 10, 30 or  
more  m i n  4,7, t h e  egg samples  o b t a i n e d  f rom a p o p u l a t i o n  
of a c t i ve ly  l ay ing  females  a re  n o t  h o m o g e n e o u s  w i t h  
respec t  to  d e v e l o p m e n t a l  s tages .  Moreove r  i t  could  he  
s h o w n  t h a t  d i f f e ren t  s tages  in  t h e  m i t o t i c  cycle  d u r i n g  
ea r ly  c l eavage  e x h i b i t  d i f f e ren t  r a d i o s e n s i t i v i t y  a. The re -  
fore in e x p e r i m e n t s  on  t h e  m u t a g e n i c  ac t ion  of X - r a y s  9 or  
o n  chemica l  r a d i o p r o t e c t i o n  ~o, ser ious  c o m p l i c a t i o n s  in  t h e  
i n t e r p r e t a t i o n  of t h e  d a t a  can  re su l t  f r om t h e  i n h o m o -  
gene i ty  of t h e  s amples  t r e a t e d  w i t h  r e spec t  to  deve lop-  
m e n t a l  s tages.  A c o n v e n i e n t  w a y  to  decrease  these  
di f f icul t ies  would  be  to  s h o r t e n  t h e  egg col lec t ion per iod.  
The  m e t h o d  to  be  desc r ibed  al lows for  t h e  col lec t ion of 
ample  n u m b e r s  of eggs, depos i t ed  i m m e d i a t e l y  a f t e r  in- 
semina t ionS,  in  per iods  as s h o r t  as 3 min .  

S tock  cu l tu res  of D. melanogaster (Ber l in  wild) are  
r ea red  a t  25 °C in  200 ml  bo t t l e s  c o n t a i n i n g  40 ml  s t a n d a r d  
m e d i u m  (1000 ml  water ,  10 g agar ,  75 g sugar ,  150 g co rn  
meal)  a n d  2 -3  d r o p s  of a n  aqueous  suspens ion  of  l iv ing  
b a k e r ' s  yeas t .  New cu l tu re s  a re  s t a r t e d  w i t h  a b o u t  25 
females  a n d  25 ma les  p e r  bo t t le .  Af t e r  24 h t h e  flies a re  
r e m o v e d  "and a b o u t  5 g l iv ing  y e a s t  a n d  some a b s o r b a n t  
p a p e r  (200 c m  ~) a re  a d d e d  to  each  bo t t l e .  E v e r y  d a y  24 
cu l tu re s  a re  s t a r t ed .  A d u l t s  f r o m  t h e  9- a n d  10-days-old  
cu l tu re s  a re  col lected dai ly ,  a n a e s t h e t i z e d  b y  COa a n d  
pooled.  W i t h  these  flies a b o u t  6 ' f eed ing  bo t t l e s ' ,  e ach  
c o n t a i n i n g  a b o u t  400 flies on  wel l -yeas ted  m e d i u m ,  are  
se t  up.  On  each  s u b s e q u e n t  d a y  t h e  a n i m a l s  are  t r a n s f e r r e d  
to  f resh  ' f eed ing  bo t t l e s ' .  B y  t h e  f o u r t h  d a y  t h e  flies a re  
well  fed a n d  t he  females  a re  ac t ive ly  l ay ing  eggs. T he  flies 
c an  now be  used for  new cu l tu res  or  for e x p e r i m e n t a l  
purposes .  

I f  newly  i n s e m i n a t e d  eggs are  to  be  col lected,  well-fed 
flies are  t r a n s f e r r e d  to  a special  a p p a r a t u s  w h i c h  is se t  up  
in  a c l ima t i zed  room w i t h  h u m i d i t y  a n d  t e m p e r a t u r e  con-  
t ro l led  t o  g ive  a d e w - p o i n t  t e m p e r a t u r e  of 24.4 :k 0,3°C 
(ca. 96% re l a t i ve  h u m i d i t y ;  25 4- 0.3 °C). T h e  a p p a r a t u s  
(Figure) ,  w h i c h  is a mo d i f i c a t i on  of t h e  one  desc r ibed  b y  
ULRICH n ,  cons i s t s  of 2 p a r t s :  a l i gh t -p roof  w o o d e n  box  
(35 × 30 × 45 cm),  t h e  f r o n t  p a r t  (2) of w h i c h  c a n  be  
o p e n e d  as  a whole  or  a l id in  t h e  lower  ha l f  (3) can  b e  
fo lded  down,  a n d  t he  a r r a n g e m e n t  c o n t a i n i n g  t h e  flies, 
w h i c h  can  be  f i t t ed  in to  t h e  w o o d e n  box  w i t h  t h e  a id  of 
2 ledges f ixed in t h e  m i d d l e  of t h e  side walls. T h e  l a t t e r  
p a r t  cons is t s  of a hemi sphe r i c  bell-glass (4) w i t h  a d i a m e t e r  
of 25 cm a t  i t s  base  a n d  a hole  a t  i ts  u p p e r  end  wh ich  is 
closed b y  a foam r u b b e r  s t oppe r  (5). T h e  bell-glass s t a n d s  
on  a n  a l u m i n i u m  p l a t e  (6) w i t h  a c en t r a l  hole  of 9 c m  in 
d i ame te r .  The  p l a t e  is covered  w i t h  a t h i c k  l aye r  of b l o t t i n g  
p a p e r  (7). A gu id ing  r ing  (8) be low t h e  c e n t r a l  hole  a n d  a 
sp r ing  (9) al low one  to  fix a n  egg-col lec t ion d i sh  (10) to  
t h e  p la te .  Th i s  d i sh  cons i s t s  of 2 pe t r i -d i shes  (9.5 c m  a n d  
6 c m  in  d i a m e t e r  respec t ive ly) .  T h e  sma l l e r  d i sh  s t a n d s  in 
t h e  c e n t r e  of  t h e  l a rger  one  a n d  t he  space  b e t w e e n  t h e  
2 d ishes  is filled w i t h  p l a s t e r  (11). T h e  i n n e r  d ish  is filled 
w i t h  t h e  egg- lay ing  m e d i u m  (12). Th i s  m e d i u m  is p r e p a r e d  
b y  boi l ing  a m i x t u r e  of 500 m l  wate r ,  5 ml  acet ic  acid,  
100 ml  m a l t  ex t rac t ,  85 g s u g a r  a n d  135 g corn  meal .  U p o n  
cool ing of t h i s  m e d i u m  20 ml  of a c o n c e n t r a t e d  suspens ion  
of l iv ing  y e a s t  in  w a t e r  is added .  Af te r  s t a n d i n g  a t  r oom 
t e m p e r a t u r e  for  1 d a y  t h e  f e r m e n t i n g  m e d i u m  is r e a d y  to  

be  used.  A. piece of b l a c k  p a p e r  w i t h  a r e l a t ive ly  r o u g h  
surface  (5.5 × 2.5 cm) is soaked  in 1% ace t ic  acid a n d  la id  
o n  t h e  s m o o t h e d  surface  of t h e  m e d i u m  in  t h e  smal l  d i sh  
(13). The  piece of p a p e r  is t he  on ly  we t  p lace  in t h e  whole  
a p p a r a t u s .  As t he  females  lay  eggs on ly  on  a m o i s t  surface,  
eggs will  b e  depos i t ed  exc lus ive ly  on  th i s  s t r i p  of paper .  

The  egg col lec t ion  p rocedu re  is as ~ollows : n o n - a n a e s t h e -  
t ized  flies ( abou t  3000 females  a n d  3000 males)  are  p u t  
i n to  t h e  a p p a r a t u s  t h r o u g h  t h e  o p e n i n g  a t  t h e  t o p  of t h e  
bell-glass.  As soon  as t h e  f emales  s t a r t  to  l ay  eggs in con-  
s ide rab le  n u m b e r s  t h e  egg-col lec t ion d i sh  is c h a n g e d  3 - 6  
t i m e s  a t  10 ra in  in te rva l s .  W h e n  t h e  e x p e r i m e n t  s t a r t s ,  a 
f i r s t  e x p e r i m e n t a l  d i sh  is le f t  i n  t h e  a p p a r a t u s  for  3 min ,  
~he second  for  7 rain,  t h e  n e x t  a g a i n  for  3 rain,  a n d  so on.  
O n l y  t h e  eggs (50-100) w h i c h  h a v e  been  d e p o s i t e d  d u r i n g  
t h e  3 m i n  per iods  a re  used for  e x p e r i m e n t s ,  t h e  eggs of t h e  
7 ra in  col lec t ions  are  d iscarded .  I f  t h e  piece of b l a c k  p a p e r  
is we t  enough ,  all t h e  eggs are  la id  on  t h e  p a p e r  a n d  can  be  
eas i ly  col lected w i t h  a f ine b r u s h .  The  r e a s o n  for  t h e  
a l t e r n a t i v e  3 m i n / 7  m i n  c h a n g e  of t h e  d ishes  is t h e  follow- 
ing:  (1) e v e n  t he  m o s t  careful  c h a n g e  of t h e  egg-col lec t ion 
d i sh  d i s t u r b s  some females  w h i c h  are  l ay ing  eggs. These  
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The egg collection apparatus: 1, wooden box; 2, front part; 3, lid; 
4, bell-glass; 5, foam rubber stopper; 6, aluminium plate; 7, blotting 
paper; 8, guiding ring; 9, spring; 10, egg-collection dish; 11, plaster; 
12, egg-laying medium; 13, black paper; 14, switch. 
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females may keep the last inseminated egg in the uterus. 
Such an egg begins the embryonic development within 
the mother and is generally laid as an 'overaged'  egg during 
the 7 rain period. (2) Our experience has shown that  fcmales 
are too much disturbed by changing the dishes every 3 min 
and egg-laying act ivi ty decreases rapidly after about 1 h. 
With  the al ternative schedule egg collection can be ex- 
tended for 6 h or more. If  for a particular experiment the 
extreme short periods are not  needed, regular changes 
every 5 rain (or longer) are possible. Some tests showed 
that  the collection period could not be reduced to less than 
3 rain without  a drastic reduction in the number of eggs 
deposited. 

To keep the disturbance of the flies to a minimum, the 
change of the dishes is done as follows: the egg-laying 
apparatus stands on a solid, vibration-free table. The lid 
of the wooden box is carefully lowered. An automatic 
switch (14) turns off the room light a t  the same t ime in 
order to prevent  a t t ract ion of the flies by light. Now, in 
the dark, the spring is removed and the dish is gently 
rotated back and forth during about 10 sec. This causes 
the flies (which do not fly in the dark) to walk off the 
surface of the dish. Thereby they cross the ring of plaster 
which absorbs any fluid on the animals' legs. Thus neither 
the blotting paper nor the bell-glass ever get wet. A new 
dish is now fixed to the plate. Upon closing the lid of the 
box, the light in the room is turned on automatically. 

The special temperature and humidi ty  conditions are 
based on preliminary measurements of the dew-point 
temperature on the surface of a medium on which females 
have been laying eggs. Using these conditions in the whole 

experimental room has 2 advantages:  (1) a dish brought 
into the apparatus has already the optimal temperature 
and (2) eggs collected from the apparatus remain under 
constant conditions x2. 

Zusammen/assung. Es wird eine verbesserte Methode 
beschrieben, mit  der innerhalb einer Sammelperiode yon 
3 min etwa 50-100 frisch besamte Eier von Drosophila 
melanogaster gewonnen werden k6nnen. Verglichen mi t  den 
bisher iiblichen Sammelperioden yon 10, 30 oder mehr min 
erh~lt man wesentlich stadienhomogenere Gelege. Eine 
weitere Verkiirzung der Sammelperiode unter 3 rain ist 
wegen der stark abnehmenden Anzahl Eier j e Gelege nicht 
m6glich. Vorausgesetzt, dass alle St6rungen der Fliegen 
durch Erschtitterungen, Licht, Temperaturschwankungen 
usw. ausgeschaltet werden, k6nnen z,B. fiir strahlenbio- 
logische Exper imente  zahlreiche 3-min-Gelege im Laufe 
yon 6 oder mehr Stunden gewonnen werden. 
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S T U D I O R U M  P R O G R E S S U S  

Factors Influencing Rates of T a i l  Regenerat ion in the Lizard A n o l i s  c a ro l i ne ns i s  

In an investigation of the somatotropic effects of certain 
hormones in the lizard A nolis carolinensis, tail regeneration 
was studied as one of a number of physiological variables 
related to growth 1. In spite of a rigidly controlled experi- 
mental  regime and use of only males of restricted age and 
size, considerable individual variat ion in tail regeneration 
was found. Although such variations have been reported ~,a 
they have not been studied in detail. There are conflicting 
reports regarding certain possible regulatory factors in 
lacertilian tail regeneration, especially the role of the verte- 
bral au to tomy plane, and there have been speculations on 
largely uninvestigated factors such as epidermal involve- 
ment. We at tempted to elucidate the basis for individffal 
variat ion in the regenerative response in A.  carolinensis by 
examining these and other factors, especially temperature.  

2daterials and methods. In early September, 60 adult  
male A. carolinensis (average snout-vent  length 54.5 mm, 
body weight 5.0 g) were put  at 32 =h 0.5°C with 6 h light 
daily 4. Some animals were injected with gonadotropins, or 
gonadotropins plus prolactin, but  there were no significant 
differences in tail regeneration and the data were pooled 
for this analysis. Procedures for hand-feeding, assessing 
growth and autopsy are reported elsewhere 1. 

The original tail (average length I24 ram, range 111-138) 
was amputated with a razor blade 18-21 mm behind the 
vent :  amputa ted  portions averaged 360 rag. None of the 
animals appeared to have had previously regenerated tails 
except at  the very tip. The length of the regenerating 

tissue was measured weekly and after 6 weeks the newly 
regenerated portion was removed and weighed. 

The epidermal condition at amputat ion and the position 
of amputat ion relative to the natural  autotomy plane 
(Figure t) was determined from histological preparations 
of the proximal 1.5 cm of the amputated portion: methods 
are described elsewhere 5. 

In order to facilitate comparison between our results 
and those of previous workers who have used temperatures 
around 18-22°C, a second experiment at 21°C was con- 
ducted with 18 males in April. Ad libitum feeding main- 
tained or increased the animals' weights. Severals were 
transferred to higher temperatures as described below. 

Results. Tail  regeneration at 32°C (Figures 2 and 3). No 
detectable elongation occurred until 7-10 days after ampu- 
tation, and then there was a period of rapid growth 
averaging 1.5 mm/day  from the 14th to the 28th day. The 
average growth rate for the 10th to 42nd day after ampu- 
tation was 0.98 mm/day.  The mean length of the regener- 
ated tail at the end of 6 weeks averaged 28.5 ram, repre- 
senting 28% replacement of amputated tissue. Prominent 
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