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w a t e r  a n d  t h e  m e s o n e p h r i c  b l a s t e m a e  d issec ted  o u t  v e r y  
ca re fu l ly  so t h a t  c o n t a m i n a t i o n  f rom t h e  a d j a c e n t  t i s sues  
was  avo ided .  E q u a l  n u m b e r  of b l a s t e m a e  of t h e  con t ro l  
a n d  h o r m o n e - t r e a t e d  l a r v a e  were  h o m o g e n i z e d  in  0.5 m l  
5 %  t r i ch lo roace t i c  ac id  ( T C A ) a n d  cen t r i f uged  a t  750 g. 
T h e  s u p e r n a t e  p lus  one  w a s h  of 0.5 m l  5 %  T CA  p r o v i d e d  
ac id  so luble  pool  f rac t ions .  D N A  of t h e  pe l le t  was  h y d r o l y z -  
ed  w i t h  1 m l  of 5~/o TCA a t  90°C for  20 min .  T h e  TCA 
soluble  pool  f r ac t ions  were e x t r a c t e d  w i t h  e t h e r  to  r e m o v e  
t h e  TCA a n d  t h e n  each  f r ac t i on  was  b r o u g h t  to  1 m l  vo-  
l ume  w i t h  d is t i l led  water .  One  a l i quo t  was  used  for  a D N A  
d e t e r m i n a t i o n  b y  t he  d i p h e n y l a m i n e  r e a c t i o n  fo l lowing 
BURTON'S m e t h o d  ~, whi le  0.1 m l  of t h e  D N A  a n d  acid  
so luble  pool  f r ac t ions  were  a d d e d  to  10 m l  of a 10% Bio-  
Solv  ( B e c k m a n )  t o luene  cock ta i l  for  c o u n t i n g  in a l iqu id  
sc in t i l l a t i on  spec t rome te r .  

T h e  levels  of  D N A  s y n t h e s i s  (Tota l  c p m  D N A / T o t a l  
c p m  ac id-so lub le  pool  + T o t a l  ~g DNA)  are  h i g h e r  for  t h e  
mesoneph r i c  b l a s t e m a e  of l a r v a e  t r e a t e d  w i t h  a mascu l in iz -  
ing c o n c e n t r a t i o n  of m e t h y l t e s t o s t e r o n e ,  b u t  f emin i z ing  
a n d  mascu l in i z ing  c o n c e n t r a t i o n s  of e s t r ad io l  do  n o t  
c h a n g e  t h e  levels  of D N A  s y n t h e s i s  of t h e  m e s o n e p h r i c  
b l a s t e m a e  s ign i f i can t ly  f rom t h a t  of con t ro l s  (Table) .  
A l t h o u g h  m e t h y l t e s t o s t e r o n e  s t i m u l a t e s  D N A  syn thes i s  
a n d  p r e s u m a b l y  cell d iv i s ions  in  t h e  m e s o n e p h r i c  b la s t e -  
mae,  t h e  fa i lure  to  d e t e c t  a n y  ef fec t  of t h e  f emin iz ing  or- 

p a r t l y  mascu l in i z ing  c o n c e n t r a t i o n s  of e s t rad io l  of D N A  
syn thes i s  suggests  t h a t  more  ev idence  is necessa ry  before  
t h e  sugges t ion  of MITTWOCH ~ is a c c e p t e d  t h a t  t h e  n u m b e r  
of cell  d iv i s ions  con t ro l s  t h e  t y p e  of sex  d e t e r m i n a t i o n * .  

Rdsumd. L ' a d d i t i o n  d ' u n e  c o n c e n t r a t i o n  m a s c u l i n i s a n t e  
de  m 6 t h y l  t e s t o s t6 rone  a u x  l a rves  de  Rana pipiens s t imu le  
la  syn th~se  de  I ' A D N  d a n s  leurs  b l a s t ~ m e s  m~son6phr6-  
t iques .  On  n ' o b s e r v e  a u c u n  effe t  s e m b l a b l e  sur  la  syn-  
th~se de I ' A D N  q u a n d  on  emplo ie  la  c o n c e n t r a t i o n  mas -  
cu l in i s an t e  ou f6min i s an t e  de l ' es t rad io l .  
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a - A m a n i t i n :  i t s  Effect  on  R N A  S y n t h e s i s  in P o l y t e n e  C h r o m o s o m e s  

~-Aman i t i n ,  t h e  tox ic  o c t a p e p t i d e  f rom t h e  m u s h r o o m  
Amanita phaUoides 1, has  b e c o m e  a v a l u a b l e  too l  in  ex- 
p lo r ing  t h e  m e c h a n i s m  of R N A  s y n t h e s i s  in  euca ryo t i c  
cells. T h e  in i t i a l  work  of FIUME et  al. 2 d e m o n s t r a t e d  t h e  
i n h i b i t i o n  of R N A  s y n t h e s i s  in  mouse  l iver  nuc le i  v i a  a n  
in f luence  o n  t h e  Mn2+-dependen t  R N A  p o l y m e r a s e  3,4 
loca ted  in  t h e  nuc leop la sm.  T h e  nuc l eo l a r  Mg~+-depen - 
d e n t  R N A  p o l y m e r a s e  r e m a i n e d  a l m o s t  u n a f f e c t e d  s, 4 A 
n u m b e r  of f u r t h e r  i n v e s t i g a t o r s  c o n f i r m e d  these  r e su l t s  5 - s  
A t  p r e s e n t  t h e  v i ew  is w ide ly  accepted ,  t h a t  m-amani t in  
b i n d s  speci f ica l ly  to  t h e  nuc l eop la smic  R N A  p o l y m e r a s e  
(po lymerase  I I  or  A) 9. T h e  t o x i n  is a v e r y  p o t e n t  i n h i b i t o r  
w i t h  a n  a p p r o x i m a t e  s t o i c h i o m e t r y  of 1:1 b e t w e e n  en- 
z y m e  a n d  i n h i b i t o r  10. I t  seems to  a l low c h a i n  i n i t i a t i o n  b u t  
b locks  a b r u p t l y  c h a i n  elongat ionT,  1°. I n  t h e  v i ew  of a l l  
t hese  da t a ,  r e c e n t  resu l t s  of N m s s l N G  et  al. ix a n d  JAcoB 
et.  al. x2 were  s o m e w h a t  su rp r i s ing  s ince  t h e y  i n d i c a t e d  
t h a t  a f t e r  a p p l i c a t i o n  of  ~ - a m a n i t i n  to  r a t s  in  v i v o  t h e  
s y n t h e s i s  of h e t e r o g e n o u s  R N A  as wel l  as  r i b o s o m a l  R N A  
were  i nh ib i t ed .  These  f i nd ings  p r o m p t e d  us  t o  s t u d y  t h e  
in f luence  of ~ - a m a n i t i n  on  R N A  s y n t h e s i s  in  t h e  p o l y t e n e  
c h r o m o s o m e s  of t h e  CMronomus thummi s a l i v a r y  g land .  

Materials and methods. F o u r t h  i n s t a r  l a rvae  of Chirono- 
mus thummi, ra i sed  in  t h e  l a b o r a t o r y ,  were  used in al l  ex-  
p e r i m e n t s .  Fo r  in  v i t r o  e x p e r i m e n t s ,  d i ssec ted  s a l i va ry  
g l a n d s  were i n c u b a t e d  in  CAN~ON'S insec t  m e d i u m  a8 as 
mod i f i ed  b y  RINGBORG et  al. 14 a n d  s u p p l e m e n t e d  w i t h  
x - a m a n i t i n  I~ a n d / o r  8H-ur id ine  ( 2 5 . 9 C / m M ,  I J V V V R ,  
P r a h a ,  Czechos lovakia )  as r equ i r ed  a t  c o n c e n t r a t i o n s  spe- 
cif ied l a t e r  o n  in t h e  t ex t .  I n  in  v i v o  e x p e r i m e n t s ,  l a r v a e  
were  p l aced  in  a n  a q u e o u s  so lu t ion  of  ~ - am an i t i n .  T h e  in-  
c o r p o r a t i o n  of aH-ur id ine  i n to  t h e  c h r o m o s o m e s  was  
fol lowed b y  a u t o r a d i o g r a p h y  xe. 

Results. I n  a f i r s t  ser ies  of e x p e r i m e n t s  we e x a m i n e d  t h e  
in f luence  of 0.5 ~tg/ml m-amani t in  on  s a l i v a r y  g lands ,  ex-  
p l a n t e d  for  60, 120 or  180 m i n  in  i n a c t i v e  a n d  for  f u r t h e r  
60 m i n  in  r a d i o a c t i v e  m e d i u m  w i t h  x - am an i t i n .  T h e  s i s te r  

g l a n d  of each  l a r v a  was  t r e a t e d  in exac t l y  t h e  s ame  w a y  
b u t  o m i t t i n g  t h e  t o x i n  f rom t h e  m e d i u m .  

As s h o w n  in  F igu re  1 a, in  t h e  a m a n i t i n - t r e a t e d  g l a n d  
on ly  t h e  nuc leous  shows h e a v y  i n c o r p o r a t i o n  of 3H-uri-  
dine.  T h e  w e a k  l abe l l ing  of t h e  ch romosomes ,  t h o u g h  
c lear ly  a b o v e  b a c k g r o u n d ,  is d i s t r i b u t e d  in  a d i f fuse  fash-  
ion w i t h  no  a c c u m u l a t i o n  a b o v e  puf fs  or  b a l b i a n i  r ings .  
One  m a y  specu la t e  t h a t  t h e  cause  for  t h i s  d i f fuse  l abe l  is 
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e i ther  R N A  of nucleolar  origin ~4, x7 or  R N A  synthes ized by  
a 3rd d is t inc t  po lymerase  s. The  chromosomes  of the  un- 
t r ea ted  sister  g land are  s t rongly  labelled above  m a n y  
puffs  (Figure i b). I f  one compares  label l ing above  nucleoli  
in expe r imen ta l  and control  glands, no s t r iking quan t i t a -  

• , j  / 

P 

a) Autoradiograph of an orcein-acetic acid stained chromosome 
set of a Chironomus thummi salivary gland incubated 120 min in 
CA~sos's  modified insect medium 14 containing 0,5 tzg/ml 0~-amanitin, 
followed by a further 60 min incubation in the same medium supple- 
mented with SH-uridine (25 [zC/ml). Exposure time was 34 days at  
3 °C. The arrow points to the total labelled nucleolus in chromosome 
IV. 

~f, -. 

t ive  difference is observed.  This  fact  m a y  indicate  t h a t  
nucleolar  R N A  synthesis  remains  unimpaired .  In  a small  
n u m b e r  of au torad iographs  of glands  t r ea ted  wi th  amani -  
t in,  2 to 5 d is t inc t  regions in 10-20% of t he  long chromo-  
somes I, I I  and /or  I I I  are clearly and somet imes  s t rongly  
labelled. W h e t h e r  this f inding is of any  significance, re- 
mains  to be established.  

I n  a second set  of exper iments ,  glands were exp lan ted  
for 2 or 4 h in rad ioac t ive  med ium wi th  5 and 0.5 i~g/ml 
amani t in ,  respect ively ,  and the  sister  glands w i thou t  the  
toxin .  No difference f rom the  results  descr ibed above  
could be found.  The  high concen t ra t ion  of 5 ~g]ml amani -  
t in  did not  p reven t  the  s l ight  and diffuse labell ing of the  
chromosomes.  

In  a p re l imina ry  exper iment ,  la rvae  were placed for 
22-24 h in an aqueous  aman i t i n  solut ion (1 ~tg/ml). After-  
wards, glands were dissected and incuba ted  for 15 min  in 
rad ioac t ive  m e d i u m  w i t h o u t  amani t in .  The  results  were 
negat ive ,  i.e., in the  glands  of  t r ea ted  animals ,  too, chro- 
mosomal  puffs  and balbiani  r ings were label led in addi t ion  
to  t he  nucleous. I t  remains  uncer ta in ,  however ,  whe ther  
there  is a s l ight  general  inhibi t ion  of R N A  synthesis.  The  
in v ivo  ac t ion  of aman i t in  in Chironomus needs fur ther  in- 
ves t iga t ion .  No  clear  ind ica t ion  of a nucleolar  f ragmen-  
t a t ion  observed  in t issue cul ture  cells is, and af ter  in ject ion 
of the  tox in  in mice x* and ra ts  x2, could be found. 

Discussion. At  the  cytological  level, our  expe r imen t s  
demons t r a t e  t h a t  a -amani t in  in exp lan ted  sa l iva ry  glands  
of Chironomus thumrni la rvae  inhibi ts  ch romosomal  R N A  
synthesis  while  nucleolar  R N A  synthesis  remains  unin- 
fluenced. This  observa t ion  corresponds to  in v i t ro  experi-  
men t s  on R N A  polymerase  ac t iv i t ies  f rom sea urchin  6 and 
m a m m a l s  3-*. I n  in tac t  Chironomus larvae,  however ,  am-  
an i t in  seems to have  no clear-cut  effect. Similar ly,  amani-  
t in  adminis te red  in v i v o  to ra ts  is and mice n failed to in- 
h ib i t  se lec t ive ly  nonr ibosomal  R N A  synthesis  bu t  im- 
pa i red  the  synthesis  of all  species of R N A ,  including 
nucleolar  R N A .  JAcoB et  al. 12 in te rpre ted  this  observa-  
t ion on the  basis of an ex t ranuc leo la r  control  mechan i sm 
sensi t ive  to  amani t in .  The  specific ac t ion  of aman i t in  in an  
in tac t  organ,  t he  sa l ivary  gland, makes  th is  poss ibi l i ty  un- 
l ikely,  a t  least  for Chrionomus. We ra ther  suppose a meta -  
bolic convers ion of the  toxic  substance in the  haemolymphe .  

The  effect  of m-amanitin on ch i ronomids  is present ly  
being inves t iga ted  in more  deta i l  by  sepera t ing  labelled 
R N A  of isolated chromosomes  af ter  t r e a t m e n t  of ex- 
p lan ted  glands wi th  the  toxin.  

Zusammentassung. Autoradiographisch  wurde  festge- 
stel l t ,  dass ~-Amani t in  in exp lan t ie r ten  Speicheldri isen 
von  Chironomus-thummi-Larven die Synthese  der  chro-  
mosomalen  R N A  h e m m t .  Die  nukleoli tre R N A - S y n t h e s e  
b le ib t  unbeeinflusst .  Behand lung  der  L a r v e n  flit  22-24 h 
in einer  wiissrigen Amani t in -L6sung  e rgab  bisher  keinen 
spezifischen Effekt .  
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b) Autoradiograph of a chromosome set of a sister gland treated in 
exactly the same way as the experimental gland in Figure a) but 
omittingcc-amanitin from the medium. The arrow points to the strong 
labelled nucleous slightly disrupted by squashing. 
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