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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. 
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shows a p re fe ren t i a l  a l k y l a t i o n  as c o m p a r e d  w i t h  n D N A  
af t e r  t r e a t m e n t  of r a t s  w i t h  a single in j ec t ion  of D M N A  or 
N - m e t h y l - N - n i t r o s o u r e a  9. 

Material and methods. Male W i s t a r  r a t s  we igh ing  180 to  
200 g were used. T h e y  were  s t a r v e d  24 h before  sacrifice.  
A dose of 100 m g / k g  D E N A  was  in jec ted  i.p. ( the D E N A  
p u r c h a s e d  b y  S c h u c k a r d t  was  d i lu t ed  w i t h  MaC1 0.15 M 
to  a c o n c e n t r a t i o n  of 40 mg/ml) .  Cont ro l  r a t s  were in jec ted  
w i t h  a s imi la r  vo lume  of MaC1 0.15 M.  1 h before  sacrifice, 
t he  an ima l s  were g iven  a n  i.p. i n j ec t i on  of 20 ~Ci 3H- 
T h y m i d i n e  a t  a specific r a d i o a c t i v i t y  of i C i /mM.  Af te r  
sacrifice, t h e  l iver  was  qu ick ly  r emoved ,  pe r fused  w i t h  
ice-cold 0.25 M sucrose pH7,  b l o t t e d  dry,  we ighed  a n d  
homogen i zed  in 10 vol. 0.25 M sucrose. 

The  s e p a r a t i o n  of nucle i  a n d  m i t o c h o n d r i a  as well  as 
t he  e x t r a c t i o n  of n D N A  a n d  m t D N A  were ca r r ied  ou t  as 
p rev ious ly  descr ibed  ~0. The  r a d i o a c t i v i t y  was m e a s u r e d  in 
a P a c k a r d  Tr i  Carb  l iqu id  sc in t i l la tor ,  a n d  t he  eff ic iency 
of c o u n t i n g  d e t e r m i n e d  b y  use of a n  i n t e r n a l  s t a n d a r d .  
The  a m o u n t  of D N A  was d e t e r m i n e d  b y  t i le  d ipheny l -  
a m i n e  r eac t ion  accord ing  to  ]31JRTOI~ ~1. T he  resu l t s  
(Table) are  expressed  in  d p m / m g  DNA.  

Results and discussion. R e l a t i v e l y  large di f ferences  m a y  
be  obse rved  in t h e  specific r ad ioac t iv i t i e s  f rom one series 
of r a t s  to  t h e  o ther ,  b u t  t he  r a t ios  of ac t iv i t i e s  of i n j ec t ed  
group re la t ive  to  con t ro l  g roup  were cons i s t en t  f rom one 
series to  t he  o t h e r  for a n y  g iven  t ime,  as well  for  n D N A  as 
for m t D N A .  The  resu l t s  of two  d i f fe ren t  e x p e r i m e n t s  are  
p r e s e n t e d  in t he  Table .  Fo r  each  expe r i m en t ,  5 r a t s  were 
used in o rder  to  h a v e  enough  l iver  t i s sue  for  t he  i so la t ion  
of m t D N A .  

F r o m  t h e  Table ,  i t  is seen t h a t  n D N A  syn thes i s  f i rs t  
passes  t h r o u g h  a n  i n h i b i t o r y  phase ,  t h e n  increases  
m a r k e d l y  30 h, a n d  s t i l l  more  48 h, a f t e r  i n j ec t ion  of 
D E N A ,  A s imi la r  increase,  t h o u g h  a p p e a r i n g  more  
rap id ly ,  ha s  been  obse rved  a f te r  i n j ec t ion  of D M N A  4. I t  
shows  t h e  a p p e a r a n c e  of a r e g e n e r a t i v e  process  i nduced  
b y  t h e  d i sc re te  necro t ic  lesions due  to  D E N A  injec t ions .  
If  t he  b e h a v i o u r  of l iver  n D N A  syn thes i s  in D E N A -  
t r e a t e d  r a t s  is r emin i s cen t  of w h a t  is obse rved  a f te r  p a r t i a l  
h e p a t e c t o m y ,  i t  is h o w e v e r  n o t  t h e  case for  m t D N A  
synthes i s .  W h e r e a s  in  r egene r a t i ng  liver,  m t D N A  

syn thes i s  c o n t i n u o u s l y  increases  sho r t l y  a f te r  pa r t i a l  
h e p a t e c t o m y  ~2, t he  increase  is sma l l  a n d  t r a n s i e n t  a f t e r  
D E N A  in jec t ion  a n d  is fol lowed b y  a r a t h e r  p r o n o u n c e d  
decrease  a t  t he  m o m e n t  w h e n  n D N A  syn thes i s  beg ins  to  
increase.  Therefore ,  t he  r egene ra t i ve  processes  i nduced  
b y  pa r t i a l  h e p a t e c t o m y  or b y  D E N A  inj ec t ion  are d i f fe ren t  
as far  as D N A  syn thes i s  is concerned.  Nuc lea r  D N A  
syn thes i s  is more  sens i t ive  t h a n  m t D N A  syn thes i s  to  
D E N A :  i n h i b i t i o n  is obse rved  a l r eady  1 h a f t e r  in j ec t ion  
for t i le  former,  b u t  on ly  f rom t h e  6 th  h for t he  l a t t e r .  I t  
r e m a i n s  to  be  e s t ab l i shed  w h e t h e r  di f ferences  in  a lkyla-  
t i on  level  b e t w e e n  n D N A  a n d  m t D N A  could a c c o u n t  for  
t he  differences  obse rved  in t i le  syn thes i s  of l ive r  n D N A  a n d  
m t D N A  in D E N A - i n j e c t e d  ra t s  13 

Rdsumd. L ' i n j e c t i o n  de d i6 t l l y ln i t ro samine  ~ des r a t s  
p rovoque ,  darts les heures  qu i  su iven t ,  une  i n h i b i t i o n  d e  
syn th6se  plus  for te  au  n i v e a u  du  D N A  nucl6aire  du  foie 
q u ' a u  n iveau  du  D N A  mi tochondr i a l .  A la p h a s e  d ' i nh ib i -  
t i on  succ6de une  s t i m u l a t i o n  de  syn thgse  de n D N A ,  
avec  r e t o u r  A u n  n i v e a u  n o r m a l  de la syn th~se  de m t D N A .  
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L y s o z y m e  Act iv i ty  in the  P la ice  (Pleuronectes platessa L.) 

Lysozymes  (EC 3.2.1.17) are  wide ly  d i s t r i b u t e d  in 
n a t u r e  1. Our  e x a m i n a t i o n  of te leos ts  c a u g h t  ill B r i t i s h  
wa te r s  showed  t h a t  ly sozyme was cons i s t en t l y  p r e s e n t  
t h r o u g h o u t  t he  y e a r  in  t he  sera  of f la t f i sh ;  Pleuronectes 
platessa L., Platichthys ]lesus (L.), Limanda limanda (L.), 
Scophthalmus maximus (L.) a n d  Scophthalmus rhombus 
(L.). W i t h  o the r  orders  i t  was va r i ab l e  in  i t s  occurrence,  
even  a m o n g  i nd iv idua l s  of t h e  same species, such  as t he  
haddock ,  Melanogrammus aegle/inus (L.), a n d  was n e v e r  
p re sen t  ill d e t e c t a b l e  a m o u n t s  in  30 spec imens  of cod 
(Gadus morhua L.) e x a m i n e d  over  a 2 y e a r  per iod.  
Lysozyme  a c t i v i t y  was m e a s u r e d  b y  a t u r b i d i m e t r i c  
assay  3, w i t h  h e n  egg w h i t e  lysozyme (Armour ,  crys ta l l ized)  
as a s t a n d a r d .  

Lysozyme,  e i t he r  a lone  or in  c o n j u n c t i o n  w i t h  comple-  
m e n t  a n d  a n t i b o d y  is t h o u g h t  to  c o n t r i b u t e  to  bac te r io -  
ly t ic  m e c h a n i s m s  in ve r t eb ra t e s ,  i nc lud ing  f ish ~. Fo r  
th i s  r eason  t he  p r e sen t  s t u d y  is conce rned  w i t h  t he  n a t u r e  
and  cel lular  or ig in  of l y sozyme  in t he  t i ssues  a n d  b o d y  
f luids of the: p l a i c e .  P r ev ious  work  h a d  shown  t h a t  
lysozyme was  p r e s e n t  n o t  on ly  in t h e  p lasma ,  b u t  also the  
c u t a n e o u s  m u c u s  4. 

Af te r  c en t r i f uga t i on  of hepa r in i zed  plaice  blood, a 
f r ac t ion  con ta in ing  e r y t h r o c y t e s  a n d  no d e t e c t a b l e  wh i t e  
ceils was  ob ta ined ,  t o g e t h e r  w i t h  a n o t h e r  f r ac t ion  con ta in -  
ing w h i t e  cells c o n t a m i n a t e d  w i t h  a sma l l  p r o p o r t i o n  of 
e ry th rocy te s .  The  2 f r ac t ions  were washed  a n d  lysed. 
Lysozyme  a c t i v i t y  could on ly  be  de t ec t ed  in t he  w h i t e  cell 
f rac t ion.  Since t he  e r y t h r o c y t e  f r ac t ion  was i nac t i ve  i t  
was conc luded  t h a t  t he  e n z y m e  was exc lus ive ly  assoc ia ted  
w i t h  t he  wh i t e  cells. Neu t roph i l s  a n d  monocy tes ,  t o g e t h e r  
w i t h  l y m p h o c y t e s  a n d  t h r o m b o c y t e s  h a v e  been  descr ibed  
in  plaice b lood 5, a l t h o u g h  t he  w h i t e  cells r e p r e s e n t  less 
t h a n  2% of t he  t o t a l  b lood  cells a n d  are compr i sed  of 
81% lymphocy te s ,  ~8% n e u t r o p h i l s  and  less t h a n  1% 
m o n o c y t e s  (D. A. CONRO'Z, pe r sona l  c o m m u n i c a t i o n ) .  
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