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Zusammen/assung 

I n t r a p e r i t o n e a l  in j i z i e r t e s  aqua destillata, welches  
S c h o c k  h e r v o r r u f t ,  f i i h r t  zu e i n e m  s t a r k e n  Mastze l len-  
zerfal l .  Derse lbe  b l e i b t  bei  o s m o t i s c h e r  W i r k u n g  o h n e  
S c h o c k  wesen t l i ch  ger inger .  

ing on  a dead  yeas t  m e d i u m  9 w i t h  a d d e d  adenine-8-x*C 
(10 ~c / cm a of m e d i u m ) .  Tes tes  of j u s t  eclosed to  2 -day  old 
flies were  f ixed in a lcohol -ace t ic  acid,  sec t ioned  a t  5 ~, 
p r e p a r e d  for  a u t o r a d i o g r a p h y ,  a n d  exposed  for  u p  to 
12 days .  D N A  of s p e r m  b u n d l e s  was  h e a v i l y  label led,  as 
seen in F igure  2, wh ich  shows t h e  a u t o r a d i o g r a p h  of a 

Labelling 
of Insect Spermatozoa by Adenine-8-~4C 

E x p e r i m e n t s  on  t h e  b e h a v i o u r  of t h e  ma le  p r o n u c l e u s  
in  t h e  egg m a y  b e  f ac i l i t a t ed  b y  t h e  use  of r a d i o a c t i v e l y  
label led  spe rm.  T h e  p rocedure  for  l abe l l ing  s p e r m a t o z o a  
of  t h e  sp ide r  b e e t l e  Ptinus hirtellus S t u r m  ( recen t ly  
c h a n g e d  to  P. clavipes P a n z e r  1) a n d  Drosophila melano- 
gaster is p r e s e n t e d  here .  

Of t he  va r ious  t r ace r s  used  to  label  s p e r m a t o z o a  of ver-  
t e b r a t e s  (phosphorus -32  *, meth ion ine-3sS  s,4, aden ine -  
8_x4 C 6 formate_~,C 4), adenine-8-14C is m o s t  su i t ab l e  because  
i t s  half- l i fe  is suf f ic ien t  for  t h e  long t i m e  i n t e r v a l  b e t w e e n  
t h e  a d m i n i s t r a t i o n  of t r a c e r  a n d  t h e  p r e p a r a t i o n  of au to -  
r ad iog raphs .  D u r i n g  spe rma togenes i s ,  a d e n i n e  is incorpo-  
r a t e d  i n to  D N A  a t  s p e r m a t o g o n i a l  or  p r e - l e p t o t e n e  stages*. 
L a t e r  w o r k  h a s  s h o w n  t h a t  l abe l l ing  of t h e  D N A  of sper -  
m a t o z o a  w i t h  t h y m i d i n e - S H  is also feasible% Recen t ly ,  
a f t e r  f eed ing  newly  eclosed Drosophila w i t h  p h o s p h o r u s -  
~2, OFTEDAL a n d  MOSSlGE ~ h a v e  d e t e c t e d  b y  c o u n t e r  
m e a s u r e m e n t s  w h a t  p r e s u m a b l y  is DNA-3*P in s p e r m a -  
tozoa ;  t he  i n t e r v a l  before  t h e  e j a c u l a t i o n  of labe l led  
s p e r m a t o z o a  occurs  p o i n t s  to  i n c o r p o r a t i o n  d u r i n g  pre-  
meio t ic  s tages.  

Af t e r  e x a m i n a t i o n  of t h e  l a rva l  t e s t e s  of P. hirtellus in 
ace to -orce in  squashes ,  l a r v a e  w h i c h  were  more  t h a n  ha l f -  
grown,  a n d  the re fo re  possessed m a i n l y  s p e r m a t o g o n i a ,  
were  chosen  for  t h e  work.  A b o u t  0-01 c m  3 of a so lu t ion  
of adenine-8-1*C (10 ~c/cmS; 9.6 ~c/mM) was in j ec t ed  in to  
each  la rva ,  us ing  a microneedle .  F e e d i n g  t r a c e r  (as w i t h  
Drosophila, see la ter)  was  n o t  poss ible  in  t h i s  species 
owing  to  t he  d r y  cu l tu re  m e d i u m  s used.  

T h e  l a rvae  b e c a m e  p u p a e  a b o u t  45 days  l a t e r  a n d  t h e  
ma le s  e m e r g e d  a b o u t  100 days  a f t e r  in jec t ion .  Tes tes  
were  f ixed in  a lcohol -ace t ic  ac id  (3:1) ,  a n d  sect ions ,  
squashes ,  or  smea r s  were  made .  A u t o r a d i o g r a p h s  of these  
were  p r e p a r e d  w i t h  K o d a k  A R . 1 0  f i lm a n d  exposed  for  
u p  to  24 days .  T h e  p r e p a r a t i o n s  were  t h e n  s t a i n e d  w i t h  
m e t h y l  g r e e n - p y r o n i n  a n d  e x a m i n e d  w i t h  p h a s e  micro-  
scopy.  O n l y  a b o u t  2 0 - 2 5 %  of t he  s p e r m  masses  were  
label led.  As a h i g h e r  p e r c e n t a g e  was requ i red ,  a second 
b a t c h  of l a r v a e  were g iven  one  in jec t ion ,  as before,  a n d  
a second  iden t i ca l  dose 30 d a y s  la ter .  P u p a t i o n  a n d  emer-  
gence  were  de layed,  a n d  t h e r e  was  a 35% m o r t a l i t y .  
A u t o r a d i o g r a p h y  of t h e  t e s t e s  showed  a l m o s t  all s p e r m  
masses  h e a v i l y  labe l led  (Fig. I).  

Labe l l i ng  of t h e  f i r s t -p roduced  s p e r m a t o z o a  in Droso- 
phila imagos  was  o b t a i n e d  b y  feeding  l a r v a e  f rom h a t c h -  
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Fig. 1.--Autoradiograph of sectioned testis of P. hirtellus showing a 
sperm mass heavily labelled. 

sec t ion  of t h e  tes t i s  a f t e r  p r ev ious  t r e a t m e n t  w i t h  r ibo-  
nuclease .  T r a c e r  is also p r e s e n t  in  t h e  D N A  of o t h e r  cells, 
a n d  p e r h a p s  also in o t h e r  m a t e r i a l s  n o t  r e m o v e d  b y  t h e  
enzyme .  T h e  tes t i s  of a d u l t  Drosophila is u n f a v o u r a b l e  
m a t e r i a l  for t h e  s t u d y  of i n d i v i d u a l  s p e r m a t o z o a  e v e n  in 
squashes  or  smears .  However ,  pos i t ive  a u t o r a d i o g r a p h s  
were o b t a i n e d  on  d ispersed  b u n c h e s  of s p e r m a t o z o a  in t h e  
v a g i n a  a n d  s e m i n a l  r ecep tac le  of females  pa i red  w i th  
aden ine- fed  ma le s  (Fig. 3). 
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Fig. 2.--Autoradiograph of sectioned testis of D. melanogaster after 
treatment with ribonuclease, showing labelled sperm bundles. 

Some  o b s e r v a t i o n s  on  spe rmate leos i s  in  P. hirteIlus 
w a r r a n t  m e n t i o n .  T h e  specia l ized n a t u r e  of t h e  s p e rma-  
t ozoa  in P. rectus h as  been  r e p o r t e d  ear l ier  1°. A l t h o u g h  
t h e  m a t u r e  s p e r m a t o z o a  in  P. hirtellus is also of t h i s  type ,  
e.g. 'a l l  h e a d ' ,  i t  a p p e a r e d  t h a t  t h e  mode  of t r a n s f o r m a t i o n  
of t h e  s p e r m a t i d  in to  t h e  s p e r m a t o z o o n  differs  f rom t h e  
o t h e r  species. I n  P. hirtellus t h e  en t i r e  s p e r m a t i d  nucleus  
p rogress ive ly  e longa tes  a n d  is d i r ec t ly  t r a n s f o r m e d  in to  
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the  ma tu re  spermatozoon,  while all the  cytoplasm of the  
spe rmat id  is discarded excep t  t h a t  which will la ter  form 
the  del icate  m e m b r a n e  of the  spermatozoon and the  small  
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Fig. 3 a and b.--Autoradiograph of sectioned seminal receptacle of 
a female D. melanogaster showing labelled spermatozoa. 

in nuclear  con ten t  the  a m o u n t  of D N A  has p re sumab ly  
no t  increased 4 (the in tens i ty  of  s ta in ing  decreas ing wi th  
matura t ion)  and the  R N A  inves tmen t  of  t he  nucleus has  
become m u c h  th inner  11. The  increase in t r ace r  c o n t e n t  
m a y  therefore  indicate  t h a t  the  two  genera t ions  of cells 
which gave rise to  the  less developed and more  fu l ly  de-  
veloped spermatozoa  h a v e  incorpora ted  d i f ferent  a m o u n t s  
of t racer  in DNA,  which could have  been  caused by  the  
t iming  of the two injections.  
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Rdsumd 

La technique de marquage  avec  de l'adSnine-8-~*C des 
spermatozoides retires du coldopt~re Ptinus hirtellus e t  
de Drosophila melanogaster est  d6crite.  L ' i so tope  6 ta i t  
administr6 par  in ject ion dans  les larves  de Ptinus e t  
par  bouche dans celles de Drosophila. 

(3-5 ~t) persis t ing tai l  r e m n a n t l L  An early spermatid after  
nuclear  e longat ion  has s ta r ted  is shown in Figure 4, and 
on average  10-15 grains associated with  the nucleus were 
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W h a t  C o n s t i t u t e s  a N e t w o r k  i n  t h e  A c i n a r  C e l l s  

o f  A m p h i b i a n  a n d  M a m m a l i a n  P a n c r e a s ?  

Fig. 4•--Autoradiograph of an early spermatid of P. hirtellus (smear). 

• observed.  In  more fully developed spermatozoa,  in which 
the  nucleus has  grea t ly  elongated,  20-25 grains were ob- 
served (Fig. 5 and 6). Though  there  has been an increase 

Fig. 5 and 6.--Autoradiographs of two stages of immature sperma- 
tozoa of P. hirtellus (smear). 
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BOWEN z BEAMSZ DUTHIE s SUBRAMANIAM4 CHODNIK 5, 
and NASSONOV e, all of whom have  worked on ve r t eb r a t e  
pancreas, described the  so-called 'Golgi  appa ra tu s '  as a 
re t iculum consisting of solid strands• According  to LACY ~, 
however,  i t  is in the  form of canals• On  the  o the r  hand,  
some modern  cytologists  like BAKER s, 5 NATHIO, and  
THOMAS zz have  denied categor ical ly  the  exis tence of such 
net-l ike and canal icular  'Golgi  appa ra tu s '  in b o t h  t h e  
somatic  and germ cells. HIRSCH zs and  MORGAN z8 h a v e  
likewise s ta ted  t h a t  such s t ructures  are non-ex i s ten t  in 
mammal i an  pancreat ic  cells. The  reasons p u t  forward by  
the antagonis ts  of the  'Golgi  ne tworks '  for t he  appear-  
ance of such s t ructures  in pancreas  can be summar ized  as 
follows: 

(1) Silver and osmium,  used in the  classical 'Golgi '  
techniques,  over - impregnate  the  l ipid bodies  or  t he  neu-  
t ra l  red granules and also fill up  the  spaces in be tween  
them s, it, zs 

(2) Golgi ne twork  m a y  be formed s imply  by  the  depo-  
sition of si lver or  osmium be tween  crowded secret ion 
granules s. 
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