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Discussion. Though  the  animals  s tudied are few, i t  is 
qui te  ev iden t  t h a t  au tophagic  vacuoles  appear  fol lowing 
cyc lophosphamide  t r ea tmen t ,  and there  m a y  be a hyper-  
t r o p h y  of the  Golgi  sys tem.  There  thus  appear  to be 
changes in t he  lysosomal  sys tem,  which is general ly  con- 
s idered to  be responsible  for the  au tophagic  vacuoles.  
F u r t h e r  studies, including lysosomal  enzymes,  are desir- 
able. E a r l y  changes were no t  observed in the  rough-sur-  
faced endoplasmic  re t iculum, free r ibosomes and poly-  
somes and  the  nuclei  inc luding nucleoli .  

I t  is in te res t ing  to  no te  t h a t  lysosomes h a v e  been found 
in odontoblas t s  in large numbers  and have  been considered 
to t ake  pa r t  in the  fo rmat ion  of dent ine  4. 

The  l i t e ra ture  on the  u l t ras t ruc tu ra l  effects of cyclo- 
phosphamide  is scant  and ma in ly  consists of a few studies 
on t u m o u r  cells. Most  of these  papers  s-s describe a hyper -  
t r ophy  of t he  lysosomal  sys tem and]or  appearance  of 
au tophagic  vacuoles ,  t hough  the  re la t ionship  be tween  
these  a l te ra t ions  is no t  a lways stressed. V i t amin  A, a lyso- 
somal  labilizor,  po ten t i a t ed  this  effectS, L Interes t ingly ,  
hyperv i t aminos i s  A has been described as decreasing the  
apposi t ional  g rowth  of the  ra t  incisor den t ine  8, bu t  this 
change  was la te r  considered to  be due  to  decreased food 
in take  xo. 

These  observa t ions  suggest  t h a t  the  effects of cyclophos-  
phamide ,  or  some of them,  m a y  be exer ted  v ia  the  lysoso- 
mal  sys tem.  Mitoses are  found dur ing  t r ea tmen t ,  and i t  
m a y  be the  in terphas ic  cells t h a t  are  sensi t ive  e The  ques-  
t ions  arise, p r imar i ly ,  whe the r  t u m o u r  cells r ich in lyso- 
somes are  especial ly sensi t ive to cyc lophosphamide ,  and 
if t h a t  is of impor t ance  in t he  t r e a t m e n t  of h u m a n  mali-  
gnancies;  and secondly,  if the  use of lysosomal  labilizors, 

for example  in perfusion t r ea tmen t ,  m a y  po ten t i a t e  the  
the rapeu t i c  effect  of cyclophosphamide.  A th i rd  ques t ion  
is to  w h a t  ex ten t  the  deleter ious effects of cyclophospha-  
mide  on normal  cells (cf. z) are  media ted  v i a  the  lysosomal  
sys tem,  and  if t he  effects  can be coun te rac ted  by  lysoso- 
mal  stabil izors.  F ina l ly ,  i t  should be emphas ized  t h a t  even  
if lysosomes are  invo lved  ear ly  by  cyc lophosphamide ,  t h e y  
are no t  necesseari ly the  p r ima ry  target .  

Zusammentassung. In  vorlAufigen Unte r suchungen  aku-  
te r  E f f ek t e  von Cyklophosphamid  wurden  in der  R a t t e n -  
zahnpu lpa  e lek t ronenopt i sch  au tophagische  Vakuoten ge- 
funden,  was auf  eine Ak t iv i e rung  der  Lysosomen  hinweist .  
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The Effect of Methyltestosterone and 17fl-Estradiol 
Frog Larvae 

Prev ious  s tudies trove ind ica ted  t h a t  frog l a rvae  can  be 
mascul in ized or  feminized  by  ho rmona l  t r e a tmen t s  1. I n  
Rana pipiens admin i s t r a t ion  of methy l tes te ros te rone  
(0.1 ~g to 5 mg/1 of a q u a r i u m  water)  masculinizes the  lar- 
vae.  Es t rad io l  (20 tzg to  500 tzg/1 of a q u a r i u m  water)  
feminizes,  bu t  above  500 t~g/l of a q u a r i u m  water ,  es t radiol  
mascul inizes  t he  la rvae  and in add i t ion  causes adrena l  
hyperp las ia  ~. I t  is also known t h a t  adrenal  hyperp las ia  
and sex reversa l  are independen t  responses to  es t radiol  
adminis t ra t ion .  According to WITSCHI 1, the  mesonephr ic  
tubules,  medu l l a ry  and efferent  par ts  of the  sex glands and 
the  cor t ica l  pa r t  of the  adrena l  have  a c o m m o n  origin f rom 
the  mesonephr ic  b las temae.  MlrrWOCH 3 has  suggested 
t h a t  sex d i f fe ren t ia t ion  m a y  be de te rmined  b y  a quant i -  
t a t i ve  difference in n u m b e r  of cell divisions of the  unde- 
t e rmined  gonads.  The  present  exper iments  were designed 
to learn if ho rmona l  t r e a t m e n t s  t h a t  cause sex reversal  in 

on DNA Synthesis of Mesonephric Blastemae of  

Rana pipiens affect  D N A  synthes is  of the  mesonephr ic  
b las temae.  

The  me thy l t e s tos t e rone  and 17/~-estradiol were prepared  
as s tock solutions in absolute  a lcohol  (5 mg  and 2.5 mg  per  
ml  of absolute  alcohol,  respect ively) .  Approx ima te ly  90 
la rvae  (stage 25 of SHUMWAY 4) were raised for a per iod of  
2 weeks in bubbled  t a p  water ,  me thy l t e s tos t e rone  ( i  mg]l) 
and 2 concent ra t ions  of es t radiol  (500 vg  and 250 ~g/1). 
The  solutions were changed  dai ly  and the  animals  fed each 
day  wi th  precooked high prote in  cereal. Concent ra t ions  
of es t radiol  above  500 ~g]l were no t  used since the  g rowth  
of the  la rvae  was reduced.  

The  l a rvae  were  s tage  27 a t  the  conclusion of  2 weeks. 
A t  th is  s tage t h e y  were  washed 3 t imes  wi th  boi led t ap  
wate r  and incuba ted  for 24 h a t  20°C in 2.5 ~g/ml  of H a- 
t hymid ine  wi th  the  respect ive  hormones  present  in the  
t ap  water .  The  la rvae  were washed 3 t imes  in boiled t ap  

DNA synthesis in mesonephric blastemae of hormone-treated larvae 

Treatments Biological effect (CHANG and WITSCHI 2) Total cpm DNA/Total cpm acid-soluble pool + Total ~tg DNA 

Controls 
Methyltestosterone (1 rag/l) 
17fl-Estradiol (500 ~g]l) 
17fl-Estradiol (250 ~g/1) 

Complete masculinization 
Partial maseulinization 
Complete feminization 

9.92 × 10 -~ :]: 1.84 × 10 -~ 
14.51 × 10 -s :[: 1.52 × 10 -~ 
9.05 x 10 -2 i 3.47 × 10 -s 
8.81 × 10 -s i 2.33 × 10 -~ 

3 separate experiments were performed and the average values are reported. 
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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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