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Fig. 3. Extraction of rabbit psoas with ~'eber-Edsall  solution (48 h). Fig. 4. Extraction of uterine smooth muscle with Weber-Edsall 
Z-bands (Z) are easily distinguishable. • 25,000. solution (48 h). Dense bodies were completely removed. • 25,000. 

A f t e r  48 h e x t r a c t i o n  w i t h  W e b e r - E d s a l l  s o l u t i o n ,  t h e  Z- 
b a n d s  a r e  p r e s e n t  in  t h e  s t r i a t e d  f i b r e s  ( F i g u r e  3), w h e r e a s  
in  t h e  s m o o t h  o n e s  t h e  d e n s e  b o d i e s  h a v e  c o m p l e t e l y  d i s -  
a p p e a r e d  ( F i g u r e  4). 

Discl~ssion. T h e  e n t i r e l y  d i s s i m i l a r  b e h a v i o u r  of  t h e  
d e n s e  b o d i e s  a n d  Z - b a n d s ,  n o t  o n l y  a f t e r  t h e  u r e a  e x t r a c -  
t i o n  b u t  a lso  a f t e r  t h e  e x t r a c t i o n  of  a c t o m y o s i n ,  p r o v i d e s  
s u f f i c i e n t  e v i d e n c e  to  c o n c l u d e  t h a t  t h e  d e n s e  b o d i e s  d i f fe r  
s i g n i f i c a n t l y  f r o m  t h e  Z - b a n d  m a t e r i a l .  T h e  l a c k  of  
s i m i l a r i t y  b e t w e e n  d e n s e  b o d i e s  a n d  Z - b a n d s  is a l so  s u p -  
p o r t e d  b y  o t h e r  o b s e r v a t i o n s :  t h e  d e n s e  b o d i e s  n u m b e r  
v a r i e s  w i t h  t h e  f u n c t i o n a l  s t a t e  of  s m o o t h  m u s c l e  
f i b r e s  , 10 a n d  m y o s i n  is l oca l i zed  a t  t h e  leve l  of  t h e  d e n s e  
b o d i e s  n .  T h e r e f o r e ,  t h e  d e n s e  b o d i e s  in  v e r t e b r a t e  
s m o o t h  m u s c l e  f i b re s  a n d  Z - b a n d s  in s t r i a t e d  f ib re s  c a n -  
n o t  be  r e g a r d e d  as  e q u i v a l e n t  s t r u c t u r e s .  

Zusammen[assung.  Die  E x t r a k t i o n  v o n  g l a t t e n  u n d  
q u e r g e s t r e i f t e n  M u s k e l f a s e r n  m i t  32icr U r e a  u n d  W e b e r -  
E d s a l l - L 6 s u n g  zeigt ,  d a s s  d ie  R e a k t i o n  de r  s o g e n a n n t e n  

~(dichten K6rper>> u n d  Z - S t r e i f e n  e ine  g a n z  v e r s c h i e d e n e  
ist .  D e s h a l b  k a n n  d ie  S t r u k t u r  d e r  (*dichten  K6rper ,> u n d  
d i e j e n i g e  de r  Z - S t r e i f e n  n i c h t  a l s  i d e n t i s c h e  b e t r a c h t e t  
w e r d e n .  
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O c c u r r e n c e  of a C h a r a c t e r i s t i c  N u c l e o l a r  S t r u c t u r e  in P a c h y t e n e  C e l l s  

T h e  l i g h t  m i c r o s c o p e  h a d  a l r e a d y  r e v e a l e d  to  u s  t h e  
m o r p h o l o g i c a l  h e t e r o g e n e i t y  of  t h e  n u c l e o l u s .  A l a rge  
n u m b e r  of  a u t h o r s  m e n t i o n  t h e  e x i s t e n c e  of  e m p t y  s p a c e s  
o r  v a c u o l e s  i n s ide  t h e  n u c l e o l i  of  p l a n t s  a n d  a n i m a l s : - : : .  
T h e  u s e  of a p a r t i c u l a r  s t a i n i n g  t e c h n i q u e  ~.:~ ( f i x ing  in  
1 0 %  f o r m o l  a n d  s t a i n i n g  w i t h  0 . 2 %  b a s i c  f u c h s i n )  
e n a b l e d  u s  to  o b s e r v e  a c h a r a c t e r i s t i c  n u c l e o l a r  s t r u c t u r e  
in  p a c h y t e n e  m e i o c y t e s  f r o m  t h e  a n t h e r s  o f  A l l i u m  cepa. 
T h i s  s t r u c t u r e  w a s  o b s e r v e d  in  al l  t h e  n u c l e o l i  f r o m  t h e  
m e i o c y t e s  s t u d i e d  d u r i n g  t h e  s t a g e  in  q u e s t i o n  a n d  i t  
c o n s i s t s  o f  a s m a l l  r i n g  o r  b u t t o n - l i k e  f o r m a t i o n  b e t w e e n  
0.5 a n d  1.5 ~xm in  d i a m e t e r ,  w h i c h  s t a i n s  i n t e n s e l y  w i t h  t h e  
b a s i c  f u c h s i n  ( F i g u r e s  1-2) .  T h i c k  s e c t i o n s  ( a b o u t  0.5 1 a m )  
of  p a c h y t e n e  a n t h e r s  f i x e d  in  g l u t a r a l d e h y d e  a n d  o s m i u m  
t e t r o x i d e ,  a l so  s h o w  t h i s  c i r c u l a r  s t r u c t u r e  ( F i g u r e  3). W e  
h a v e  n o t  b e e n  ab l e  to  o b s e r v e  t h i s  s t r u c t u r e  a t  o t h e r  
s t a g e s  of  m e i o s i s .  

T h e  p r e s e n c e  of  o n l y  o n e  of  t h e s e  f o r m a t i o n s  in  e a c h  
n u c l e o l u s  is  t h e  m o s t  f r e q u e n t l y  o b s e r v e d  p h e n o m e n o n ,  
b u t  in  e x c e p t i o n a l  c a s e s  a s  m a n y  as  3 f o r m a t i o n s  of  t h i s  
t y p e  h a v e  b e e n  f o u n d  in  one  n u c l e o l u s .  T h e  r i n g  or  b u t t o n  

a p p e a r s  q u i t e  d i s t i n c t l y  a n d  c l e a r - c u t  a n d  s t a i n s  h o m o -  
g e n e o u s l y ,  or  w i t h  a n  u n s t a i n e d  a r e a  o f  d i f f e r e n t  d i m e n -  
s i o n s  i n s ide  t h e  f o r m a t i o n  a n d  c o n c e n t r i c  w i t h  it .  T h i s  
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c i rcular  s t ruc tu re ,  de t ec t ab l e  b y  h igh  c o n t r a s t  w h e n  
s t a ined  w i t h  basic  fuchsin,  appea r s  for t he  m o s t  p a r t  
pe r iphe ra l l y  a n d  in r e l a t ion  to  t he  per iphera l ,  basophi l i c  
a rea  of t he  segrega ted  nucleol i  Is. 

Some a u t h o r s  h a v e  r epo r t ed  t h e  presence  of va r ious  
t ypes  of s t r u c t u r e  w i t h i n  t he  nucleolus.  A m o n g  such  
s t r u c t u r e s  obse rved  b y  t h e m  we f ind p ro t e in  crys ta l -  
loids 14, dense  e longa ted  coreslS, m e m b r a n e  sys t ems  a n d  

channe l s  iS, IT, c a r b o h y d r a t e  inclusionslS,19, nuc leo la r  
vacuole  2% opt ica l ly  an i so t rop ic  nuc leo la r  granules  21, f a t t y  
bodies  32, i n t r an u c l eo l a r  bodies  23, an d  ' r o u n d '  an d  'ob long '  
bodiesS~. A c o m p a r a t i v e  ana lys i s  of these  i n t r anuc leo la r  
s t r u c t u r e s  seems to i nd i ca t e  t h a t  none  of t h e m  cor respond  
to  t h e  sor t  of f o r m a t i o n  descr ibed  above .  

W e  are engaged  u p o n  a more  t h o r o u g h  s t u d y  of t he  
evo lu t ion  an d  f ine s t r u c t u r e  of th i s  nucleolar  componen t .  

Figs. 1-4. Meiocytes of Allium cepa during the pachytene, showing nucleoli with the small rings or button-like formations (arrows). 
N, nucleus; Nu, nucleolus; Cy, cytoplasm. 1. and 2. Basic fuehsin stain, phase contrast. 3. Thick section of glutaraldehyde-osmium 
fixed material. Methylene blue borate, phase contrast. 4. Electron micrograph of the circular structure described in the text. Uranyl 
acetate and lead citrate staining. 
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I n  p a c h y t e n e  m e iocy t e s  f ixed in g l u t a r a l d e h y d e  a n d  
o s m i u m  te t rox ide ,  some  p r e l i m i n a r y  o b s e r v a t i o n s  u n d e r  
the elec t ron  mic roscope  show t h a t  t he  c i rcu la r  s t r u c t u r e  
has a t r u e  exis tence ,  and  it  is composed  of a c lose-packed  
m a t e r i a l  (Figure  4). 

Resumen.  Se descr ibe el ha l lazgo  de u n a  e s t r u c t u r a  
nuc leo la r  ca rac te r i s t i ca  en  c61ulas p a q u i t 6 n i c a s  de a n t e r a s  
de A l l i u m  cepa, f i j adas  en formol  y te f i idas  con fuchs ina .  
E s t a  e s t r n c t u r a  se p r e s e n t s  c o m e  u n a  peque f i a  Io rmac i6n  
s e m e j a n t e  a u n  b o t d n  o anil lo en  el nucleolo de r e d e s  los 
meioc i tos  o b se rv ad os  en ese es tadlo .  
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T h e  E f f e c t s  o f  M N G  a n d  N M U  on  M i t o t i c  A c t i v i t i e s  a n d  D N A  S y n t h e s i s  

The c h r o m o s o m e  b reak ing  c a p a c i t y  of N-n i t ro so -N-  
m e t h y l  u r e t h a n e  (NMU) 1 and  N - m e t h y l - N - n i t r o - N - n i t r o s o -  
g u a n i d i n e  (MNG) 2 ha s  been  es tab l i shed .  GRANT a nd  
HESLOT 3 ind i ca t ed  t h a t  N M U  and  N E U  cause  dose- 
d e p e n d e n t  de lay  to t he  d iv is ion  of cells s y n t h e s i z i n g  D N A  
a t  the  t i m e  of t r e a t m e n t .  SAVIN et  al. 4 r epo r t ed  e n h a n c e -  
m e n t  of t h e  m u t a t i o n  f r e q u e n c y  wi th  p r e s o a k i n g  in bare ly  
and  t h e y  cor re la ted  it  w i t h  D N A  s y n t h e s i s  peak .  

In  t h e  p r e sen t  r epor t  an  a t t e m p t  ha s  been  m a d e  to 
c o m p a r e  t h e  eff ic iency of N M U  and  MNG, t he  2 p o t e n t  
n i t roso  c o m p o u n d s ,  in re la t ion  to the i r  e f fec t iveness  on 
c h r o m o s o m e  s t r u c t u r e  and  D N A  syn thes i s .  

3,laterial and methods. G e r m i n a t i u g  ba r ley  seeds of 
va r i e t y  N P l l 3  were t r ea t ed  wi th  f resh ly  p r e p a r e d  N M U  I~~N(; 0.l% 
and  N M G  so lu t ions  for 30 rain a t  20 ~_ 1 ~ The  p H  in Recovery Total % of % of 
a q u e o u s  so lu t ions  was  in t he  r ange  of 5.3-5.4.  "file roots  period cells d~vidin~ control 

cells 
were s t a i n ed  accord ing  to  Feu lgen  procedure .  Labe l l ing  
was  car r ied  ou t  w i th  t r i t i a t ed  t h y m i d i n e  in c o n j u n c t i o n  
wi th  ch em ica l  solut ions ,  keep ing  t he  f inal  c o n c e n t r a t i o n  Control 4,675 5.4 100 
to 5 [• (specific a c t i v i t y  2.2 c/mlnole) .  Au to rad io -  1 h 6,189 4.6 85.1 
g r a p h s  were p repa red  wi th  K o d a k  A R 1 0  s t r i p p i n g  f i lm 2 h 8,336 4.5 83.3 
and  d i f fe ren t  s t eps  were followed as descr ibed  by  4 h 11,586 3.4 62.9 
DARLINGTON a n d  LACouR 5. 6 h 13,23l 1.8 33.3 

8 h 13,345 1.7 31.4 
Observations and d i scuss ion  I n  order  to work  ou t  t he  12 h Not recorded 

c o m p a r a b l e  d o s i m e t e r y  of t hese  2 n i t roso  c o m p o u n d s ,  16 h 6,047 4.5 83.3 
d i f fe ren t  c o n c e n t r a t i o n s  were tr ied.  T h e  a p p r o x i m a t e  20h 4,913 2.7 50.0 
range  of 50% g e r m i n a t i o n  was  reached  w h e n  N M U  was  
g iven  a t  a c o n c e n t r a t i o n  of 0 .06% a n d  MNG a t  0 1 ~ 

�9 ,,0- 
T h e s e  c o n c e n t r a t i o n s  were used  for f u r t h e r  s tud ies .  

Lo o k in g  a t  mi to t i c  f r e q u e n c y  a t  d i f fe ren t  r ecovery  
per iods  b o t h  w i th  MNG a n d  NMU,  it  s e ems  a p p a r e n t  t h a t  
the n u m b e r  el  d iv id ing  cells is g rea t ly  a f fec ted  even  a f te r  
1 or 2 h of r ecove ry  (Table I). The  n o r m a l  f u n c t i o n i n g  of Recovery 
the cells is supp re s sed  e i ther  due  to  i m p a i r m e n t  of D N A  period 
s y n t h e s i s  or  b lockage  a t  G2, t he  p o s t - s y n t h e t i c  s tage .  T h e  (h) 
effect  w i t h  N M U  was  drast ic ,  wh ich  could  be  due  to i ts  
i m m e d i a t e  b in d in g  and  r eac t i v i t y  a t  m a n y  si tes.  The  sud-  1 7.14 0.16 
den  drop  in mi to t i c  a c t i v i t y  pa r t i cu l a r ly  w i t h  N M U  t r e a t -  2 74.28 - 
m e n t s ,  could  be cons idered  ana logous  to  ' p r o p h a s e  4 77.7 - 
po i son ing  '6,~. M a x i m u m  reduc t i on  in m i t o t i c  f r e q u e n c y  6 83.33 - 

8 88.88 0.70 
was  recorded  w i t h i n  12-16 h of r ecovery  per iods.  The se  12 90.47 
are  t h e  cells wh ich  were a t  s y n t h e t i c  s t age  w h e n  t he  l(, 81.35 
t r e a t n l e n t  was given.  20 (,4.5 

If  we look a t  t h e  pe rcen t ages  of a b n o r m a l  m e t a p h a s e s ,  24 42.85 0.32 
f i rs t ly  a t  d i f fe ren t  r ecovery  per iods  a n d  second ly  be- 

tw e e n  t he  2 t r e a t m e n t s ,  a n  inference  can  be  d r a w n  t h a t  
t he  2 n i t roso  c o m p o u n d s  af fec t  all t h e  s t ages  of in te r -  
pha se  (G2-S a nd  G1) a n d  even  a t  p r o p h a s e  (Table II).  W e  
h a v e  obse rved  a b e r r a t i o n s  a f t e r  2 h of r ecovery  w h ic h  is 
an  ind ica t ion  of t he  fac t  t h a t  the i r  effect  is n o n - d e l a y e d  
(classif icat ions as  KIHLMAN s, Figure) .  B u t  t h e  m a x i m u m  
d a m a g e  was obse rve d  in t he  r a n g e  of 12-16 h r e c ove ry  

"Fable I. Mitotic frequency at different recovery periods 

N M {; 0.OG % 
Total % of % of 
cells dividing control 

cells 

4,675 5.4 100 
8,289 3.13 57.9 
9,809 1.16 21.4 

11,077 1.66 30.7 
12,006 1.64 30.3 
Not recorded 
6,571 0.76 14.0 
7,185 1.02 18,8 
6,062 0.97 17.9 

Table II. Percentage of abnormal metaphases 

o; of metaphases Control (in 
with aberrations distilled water) 
(MNG 0.1~ % of abnormal 

% of metaphases 
with aberrations 
(NMU0.06%) 

40.00 
90.62 
92.98 
95.16 
96.77 

100 
Disintegration 
and extreln(! 
stickiness 


