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t ion  w i t h  o the r  cells ~1. W h e t h e r  such  even t s  m a y  t a k e  
place in t h e  cell nucle i  u n d e r  our  e x p e r i m e n t a l  cond i t ions  
can  h a r d l y  be  decided.  

An  e x p l a n a t i o n  qu i te  c o n t r a r y  to  t h i s  m a y  be  sugges ted  
based  on  t h e  resul t s  of e x p e r i m e n t s  in  w h i c h  trig buf fe r  
en r i ched  b y  a low c o n c e n t r a t i o n  of m a g n e s i u m  was used 
as su i t ab le  for e x t r a c t i o n  of nuc lea r  p ro t e in s  ~-t~. The  
lys ine- r ich  histories,  p r o b a b l y  t h e i r  p h o s p h o r y l a t e d  
fo rm ~5-~, are  k n o w n  t o  be  i m p o r t a n t  for  m a i n t e n a n c e  of 
c h r o m a t i n  c o n d e n s a t i o n  as well  in  i n t e r p h a s e  nuclei  ~s as 
in  t he  m e t a p h a s e  ch ro m os om es  ~9. However ,  i t  can  h a r d l y  
be  said w h e t h e r  such  a n  e x t r a c t i o n  m i g h t  be  respons ib le  
for t h e  c h r o m a t i n  decondens a t i on  obse rved  b y  us in  t he  
e lec t ron  microscope.  The  m o s t  r easonab le  e x p l a n a t i o n  of 
t h i s  p h e n o m e n o n  seems to  be  t he  che la t ing  ac t ion  of trig 
buf fe r  fol lowed b y  d i s t u r b a n c e s  in inonic  med ium,  as 
discussed above .  The  lack of s ign i f ican t  changes  in  t h e  
c h r o m a t i n  t e m p l a t e  a c t i v i t y  a p p e a r e d  to  be qu i te  
u n d e r s t a n d a b l e .  I t  is we11 k n o w n  t h a t  special  loosening of 
c h r o m a t i n  f ibres  is necessary,  n o t  being,  however ,  a 
suff ic ient  cond i t ion  for i n i t i a t i on  of R N A  synthes is .  The  
o the r  factors,  i m p o r t a n t  in  t h i s  synthes is ,  were p r o b a b l y  
no t  in f luenced  b y  our  e x p e r i m e n t M  condi t ions .  

Rdsumd. Des p e t i t s  f r a g m e n t s  de foie de r a t  on t  6t6 
m a i n t e n u s  dang u n  t a m p o n  2 m M  trig HC1 avec  ou sans 
saccharose  ( concen t r a t ion  f ina l  0,25 M).  L ' i n c u b a t i o n  du  
t i ssus  p e n d a n t  au  moins  1 h dang le t a m p o n  trig cause une  
d6condensa t i on  de  la c h r o m a t i n e ,  qui  p e u t  6tre  r e t a rd6e  

p a r  le saccharose.  LeG c h a n g e m e n t s  morpho log iques  des 
t ypes  de c h r o m a t i n e  n ' o n t  pa s  l ' e f fe t  d ' i nco rpo re r  
l ' u r i d ine  dang le n o y a u x  i n t e r p h a s i q u e s  du  rote. 
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Elec tron  M i c r o s c o p i c  O b s e r v a t i o n s  on  the  Sp ina l  
the  Cat and Rabbi t  

R e c e n t l y  i t  h a s  been  sugges ted  t h a t  sp inocerebe l la r  1, 2 
a n d  o l ivocerebel la r  t r a c t s  1,~ p ro j ec t  t h e i r  co l la tera ls  to  
t h e  cerebel lar  nucle i  in  t he  cat .  Col la te ra l  p ro jec t ions  of 
t he  cor t i c ipe ta l  f ibres  to  t he  cerebel la r  nuc le i  were also 
d e m o n s t r a t e d  b y  Golgi  s tud ies  dea l ing  w i t h  b r a n c h i n g  
p a t t e r n s  a n d  modes  of t e r m i n a t i o n  of nuc lea r  a f fe ren ts  4, 5. 
Whi l e  ce rebe l la r  cor t i conuc lea r  f ibres  i n h i b i t  t he  ac t iv i t i es  
of nuc le i  cells 8, ~, t h e  col la tera ls  of ex t racerebe l lg r  or igin 
are r ega rded  as e x c i t a t o r y  sources  for  these  nucle i  cells. 
Our  p rev ious  s tud ies  us ing  fi~e N a u t a  a n d  t he  F i n k - H e i m e r  
m e t h o d s  h a v e  shown  t h a t  t h e  sp inocerebe l la r  t r a c t s  
(SCTs) send  m a n y  col la tera ls  to  t h e  cerebel la r  nuclei ,  
especial ly  to  t h e  med ia l  and  t h e  i n t e rpos i t u s  nucle i  of t h e  
ca t  s, r a b b i t  s and  r a t  s (see reference 2 for  review).  On t h e  
o the r  h a n d ,  e l ec t rophys io log ica l  s tud ies  ind ica te  t h a t  
these  col la tera ls  are n o t  essent ia l ly  respons ib le  for  p roduc-  
ing t he  exc i t a t i on  of t h e  cerebel lar  nucle i  cells 9-u. The  
purposes  of t he  p r e s e n t  e tec t ron  microscope  s t u d y  are to  
con f i rm  t h e  resu l t s  of our  p rev ious  N a u t a  s tud ies  a n d  to  
i nves t i ga t e  t he  m o d e  of t e r m i n a t i o n  of these  fibres.  

Materials and methods. E i t h e r  v e n t r o l a t e r a l  co rdo tomies  
or  hemisec t ions  were m a d e  a t  t h e  cerv ica l  Ievels (C4, C5, 
C6 a n d  C8) in  7 ca t s  a n d  2 r abb i t s .  On 2-6  days  a f t e r  
opera t ion ,  t h e  an ima l s  were pe r fused  u n d e r  deep pen to -  
b a r b i t a l  anes thes i a  w i t h  t he  fo l lowing f ixa t ives  ; a m i x t u r e  
composed  of 4 %  p a r a f o r m a l d e h y d e  a n d  g l u t a r a l d e h y d e  of 
va r ious  c o n c e n t r a t i o n s  (e i ther  0 .5%, 1 .25% or  2.5%) 
buf fe red  w i t h  Mil lonig 's  p h o s p h a t e  a t  p H  7.3 or 7.4. 
Subsequen t ly ,  t h e  cerebel la  were dissected free f rom t h e  
b r a i n s t e m  a n d  smal l  b locks  were  t r i m m e d  f rom the  
cerebel lar  nuclei .  Af te r  a b r ie f  r inse  in  t h e  above  buf fe r  
solut ion,  t h e  spec imens  were p laced  in  1% o s m i u m  
t e t r o x i d e  buf fe red  w i t h  Mil lonig 's  p h o s p h a t e ,  a n d  dehy-  

P r o j e c t i o n s  to  the  Cerebe l lar  Nuc l e i  in 

d r a t e d  in e t hano l  a n d  e m b e d d e d  in Epon .  U l t r a t h i n  
sec t ions  were  s t a i ned  w i t h  u r a n y l  a ce t a t e  a n d  lead 
c i t ra te .  5 ca ts  and  2 r a b b i t s  were used as controls .  

Results and discussion. The  same  resu l t s  were o b t a i n e d  
in t he  med ia l  a n d  t h e  i n t e rpos i t u s  nucle i  of b o t h  sides. 
I n  ca t s  a n d  r abb i t s ,  a fa i r  n u m b e r  of degene ra t ed  b o u t o n s  
were obse rved  s y n a p s i n g  w i t h  p r o x i m a l  dend r i t e s  a n d  cell 
bodies  of med ium-s i zed  a n d  large cells. A smal l  n u m b e r  
were seen s y n a p s i n g  w i t h  pe r iphe ra l  dend r i t e s  of va r ious  
sizes a n d  dendr i t i c  spines.  F igure  1 shows t h a t  a n  e lec t ron-  
dense, degene ra t ed  b o u t o n  c o n t a i n i n g  p l e o m o r p h i c  
vesicles fo rms  a n  a s y m m e t r i c a l  synapse  w i t h  t h e  soma  of a 
large cell of t h e  n led ia l  nucleus.  F i g u r e  2 also shows t h a t  a 
small ,  e lec t ron-dense ,  degene ra t ed  b o u t o n  synapses  w i t h  
t h e  soma  of a large cell of t h e  m e d i a l  nucleus.  The  l a t t e r  
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is m a r k e d l y  d e n s e  a n d  s h r u n k e n ,  b u t  ve s i c l e - l i ke  s t r u c t u r e s  
c a n  be  r e c o g n i z e d .  P r e v i o u s  Golg i  s t u d i e s  4, ~, 12 s h o w  t h a t  
f i b r e s  o f  e x t r a c e r e b e l l a r  o r i g i n  t e r m i n a t e  o n  t h e  c e r e b e l l a r  
n u c l e i  cel ls ,  c o u r s i n g  o r  c l i m b i n g  a l o n g  t h e  d e n d r i t e s  a n d  
t h e  s u r f a c e  o f  cel l  bod i e s .  C o r r e s p o n d i n g l y ,  c l i m b i n g - l i k e  
t e r m i n a l s  w e r e  f r e q u e n t l y  e n c o u n t e r e d  u n d e r  t h e  e l e c t r o n  

m i c r o s c o p e .  F i g u r e  3 i l l u s t r a t e s  t h e  d e g e n e r a t i o n  of  a 
l a r g e  a n d  e l o n g a t e d  f i b r e  t e r m i n a l .  T h i s  e l e c t r o n - d e n s e  
b o u t o n  c o n t a i n s  s o m e  v a c u o l e s  a n d  a l t e r e d  s y n a p t i c  
ves i c l e s ,  m a k i n g  4 s y n a p t i c  c o n t a c t s  w i t h  t h e  p r i m a r y  
d e n d r i t e  of  a ] a rge  cell  o f  t h e  m e d i a l  n u c l e u s .  B o u t o n s  
e x h i b i t i n g  f i l a m e n t o u s  d e g e n e r a t i o n  w e r e  o b s e r v e d .  O n e  

Fig. 1. An electron-dense, degenerated bouton (dB) making an asymmetrical synapse (arrow) with the soma (N) of a large cell of the me- 
dial nucleus in the rabbit. Pleomorphic vesicles are clearly seen. Side contralateral to hemisection at C5, 4 days postoperatively. • 14,600. 
Fig. 2. An electron-dense, degenerated bouton (dB) synapsing (arrow) with the soma of a large ceil (N) of the medial nucleus in the rabbit. 
Synaptic vesicle-like structures are seen within the bouton. A normal bouton with less dense matr ix is located in the vicinity (nB). Side 
contralateral to hemiseetion at C 5, 4 days postoperatively. • 18,200. 

Fig. 3. An electron-dense, degenerated bouton (dB) synapsing with the primary dendrite (pD) of a large ceil of the medial nucleus in the 
cat. I t  makes 4 synaptie contacts (arrows) along the dendrite. Side contralateral to hemisection at C5, 4 days postoperatively. • 12, 900. 
Fig. 4. A filamentous degenerated bouton synapsing with the perikaryal profile of a large cell (N) of the medial nucleus in the cat. 
Spherical synaptie vesicles and large numbers of neurofilaments (nf) are seen. Large arrow indicates a synaptic specialization from which 
the presynaptie component has  been detached. A desmosome-like contact is also seen (ds). Side contralatera] to a lesion in the lateral 
funiculus at C5, 5 days postoperatively, x 12, 900. 
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of t h e m  in  F igure  4 m a k e s  a n  a s y m m e t r i c a l  synapse  w i t h  a 
large cell of t he  med ia l  n u c l e u s ;  t h e  whole  b o u t o n  is 
swollen a n d  filled w i t h  a coiled mass  of neuro f i l amen t s .  
B y  i n v a g i n a t i o n  of deve loped  glial  processes,  p a r t  of t h i s  
b o u t o n  is d e t a c h e d  f rom i ts  c o n t a c t  region,  a n d  t h e  
p o s t s y n a p t i c  m e m b r a n e  t h i c k e n i n g  r e m a i n s  in  t h e  cor- 
r e s p o n d i n g  s i te  (Figure 4, large  arrow).  I n  t he  p r e sen t  
s t u d y  i t  was  found  t h a t  t h e  b o u t o n s  de r ived  f rom SCT 
f ibres  la rgely  fo rmed  a s y m m e t r i c a l  synapses  w i t h  small -  
sized dendr i tes ,  dendr i t i c  spines  a n d  cell bodies,  a n d  a few 
fo rmed  s y m m e t r i c a l  synapses  on  t h e  cell bodies  w i t h  wide 
s y n a p t i c  clefts. 

Accord ing  to  r ecen t  e lec t rophys io logica l  s tudies ,  
e x c i t a t o r y  responses  w i t h  long la tenc ies  were recorded  in  
t h e  med ia l  a n d  t h e  i n t e r pos i t u s  nucle i  fol lowing s t imu la -  
t i on  of pe r iphe ra l  l i m b  ne rves  "-1~, c u t a n e o u s  m e c h a n o -  
recep tors  9,10 and  h i n d l i m b  muscle  a f fe ren t s  it, a n d  those  
w i t h  sho r t  la tenc ies  were r a re ly  recorded  fol lowing 
s t i m u l a t i o n  of t h e  v e n t r o l a t e r a l  Iun icu lus  a t  C3 ~~ 
Therefore ,  i t  is conc luded  t h a t  maj  or i n p u t  to  t he  cerebel la r  

nuclei  is de r ived  f rom t h e  l a te ra l  r e t i cu la r  nuc leus  or t h e  
infer ior  olive,  r a t h e r  t h a n  f rom the  sp ina l  cord. The  
p r e s e n t  o b s e r v a t i o n s  a p p a r e n t l y  show t h a t  t h e  f ibres  
f rom the  sp ina l  cord  t e r m i n a t e  d i r ec t ly  u p o n  t h e  dend r i t e s  
a n d  s o m a t a  of large cells in  t h e  cerebel lar  m e d i a l  a n d  
i n t e rpos i t u s  nuclei .  However ,  i t  is n o t  poss ible  to  e s t i m a t e  
exac t ly  t h e  n u m b e r  of SCT f ibre  t e r m i n a l s  in  these  nuclei .  

Zusammenfassung. Bet  K a t z e  u n d  K a n i n c h e n  w u r d e n  
P r o j e k t i o n e n  v o w  R i i c k e n m a r k  zu den  K l e i n h i r n k e r n e n  
e l e k t r o n e n m i k r o s k o p i s c h  u n t e r s u c h t  u n d  n a c h  Lgs ionen  
des H a l s m a r k e s  w u r d e n  viele  degener ie r t e  E n d k n 6 p f e  der  
Ko l l a t e r a l en  des T r a c t u s  sp inocerebe l la res  in  den  Nuclei  
media l i s  u n d  in t e rpos i t u s  gefunden.  
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S y n t h e s i s  of  N u c l e a r  and Mitochondrial DNA in Rat Liver After Injection of the Carcinogenic 
Compound Diethylnitrosamine 

D i e t h y l n i t r o s a m i n e  (DENA)  is carc inogenic  in  m a n y  
a n i m a l  species 1 and  can  induce  l iver  t u m o r s  e i the r  a f t e r  
p ro longed  feeding, in  t h e  d ie t  ~, or a f te r  s ingle a d m i n i s t r a -  
t i on  S. E a r l y  modi f i ca t ions  of nuc lea r  D N A  (nDNA) 
syn thes i s  in  r a t  l ive r  h a v e  been  obse rved  a f t e r  in j ec t ion  of 
d i m e t h y l n i t r o s a n l i n e  (DMNA) 4, a n d  la te  effects of D E N A  
on r a t  l ive r  n D N A  syn thes i s  h a v e  been  ana lyzed  au to-  
r ad iog raph ica l l y  b y  RAJxWSKI 5. A l t h o u g h  t he  a lky l a t i on  
of nucle ic  acids b y  D E N A  in r a t  t i ssues  is less severe  t h a n  
t h a t  of s imi la r  a m o u n t s  of DMNA,  t h e  basic  m e c h a n i s m  of 
ac t ion  is t h e  same  in b o t h  cases a n d  invo lves  t h e  appea r -  
ance  of N-7 a lky l a t ed  guan i ne  s. Th i s  s imi l i tude  inc i t ed  us 
to  look for  poss ible  differences  in  t h e  effects of D E N A  on 
t h e  syn thes i s  of r a t  l ive r  n D N A  a n d  m i t o c h o n d r i a l  D N A  

(mtDNA)  7, t h e  p r o b a b i l i t y  of wh ich  is s t r e n g t h e n e d  b y  
t h e  obse rva t i on  of W~JNDERLICH et  al. s t h a t  l iver  m t D N A  
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Specific radioactivity, in dpm/mg DNA, of nDNA and intDNA after injection of DENA 

Time (h) after injection nDNA 

DENA controls DENA/controls 

mtDNA 

DENA controls DENA/controls 

1 980 1800 0.55 
2300 5700 0.41 

2 2170 4430 0.49 
715 1300 0.55 

4 653 1970 0.33 
865 2360 0.36 

6 644 913 0.70 
940 1100 0.92 

12 630 3670 0.17 
1200 3560 0.34 

24 5830 2770 2.1 
2320 1020 2.3 

30 7650 1250 6.1 
4500 2180 2,0 

48 48.890 1700 28.7 
20.230 4355 4.6 

89.150 
25.280 

47.650 
31.620 

46.140 
49.506 

32.940 

34.965 
12.590 

11.230 
12.070 

7.400 
60.800 

52.500 
15.140 

59.370 
38.890 

33.570 
39.470 

43.610 

51.708 
37.780 

59.000 
48.000 

24.760 

66.580 

1.70 
1.67 

0.80 
0.81 

1.37 
1.25 

0.75 

0.67 
0.33 

0.19 
0.25 

0.30 

0.91 

Results of 2 separate experiments; 5 rats are used per experiments. 


