
320 Br6ves connnunications - Kurze Mitteilungen ]~XPERIENTIA XXI/6 

Acco rd ing  to  t h e  resul ts ,  ion iz ing  r a d i a t i o n  seems to  
h a v e  a sens i t i z ing  effect  on  D N A  s u b j e c t e d  to  t h e  a c t i o n  
of  N a t u l a n .  Th i s  m a y  b e  e x p l a i n e d  b y  t he  f o r m a t i o n  of 
u n s t a b l e  pe rox ides  d u r i n g  i r r a d i a t i o n  9, w h i c h  y ie ld  free 
r ad ica l s  as a resu l t  of t h e i r  d e c o m p o s i t i o n  ~o. SCHOLES e t  
at. n h a v e  d e m o n s t r a t e d  t h a t  t h e  o rgan ic  pe rox ides  
f o r m e d  b y  X - i r r a d i a t i o n  of D N A  in  t h e  p resence  of o x y g e n  
show a m a r k e d  p o s t - i r r a d i a t i o n  decay  wh ich  m a i n l y  
t a k e s  place  w i t h i n  a few h o u r s  a f t e r  t e r m i n a t i o n  of t h e  
i r r ad i a t i on .  The  free rad ica l s  fo rmed  d u r i n g  t h i s  decay  
m a y  ac t  as i n i t i a t o r s  ~ of t h e  a u t o x i d a t i o n  of c y t o t o x i c  
m e t h y l h y d r a z i n e  c o m p o u n d s L  T h e  h i g h e r  r a t e  of au t ox i -  
d a t i o n  wil l  r e su l t  in  a n  increase  of b o t h  t h e  f o r m a t i o n  ~ 
a n d  of  t h e  a c t i v a t i o n  13 of h y d r o g e n  pe rox ide  a n d  t h u s  
e n h a n c e  t h e  d e g r a d a t i o n  of D N A .  

s t r a h l u n g  e n t s t a n d e n e n  o r g a n i s c h e n  Pe rox ide  z u m  gr6ss- 
t e n  Tell  i n n e r h a l b  de r  e r s t en  zwei bis  dre i  S t u n d e n  n a c h  
d e r  B e s t r a h l u n g  u n t e r  B i l d u n g  f re ier  Rad ika l e .  Diese  
k 6 n n e n  als S t a r~ rad ika le  be i  de r  A n t o x y d a t i o n  y o n  
N a t u l a n  w i r k e n  u n d  d a h e r  d e n  A b b a u  y o n  D N S  beschleu-  
nigen.  
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Zusammen/assung.  Die k o m b i n i e r t e  E i n w i r k u n g  y o n  
ion i s i e rende r  S t r a h l u n g  u n d  N - I s o p r o p y l - p - ( 2 - m e t h y l -  
h y d r a z i n o m e t h y l ) b e n z a m i d  h y d r o c h l o r i d  ( N a t u l a n  ®) 
f i ihr t  zu e inem wesen t l i ch  s t i t rke ren  A b b a u  y o n  Desoxy-  
r ibonucle insXure  (DNS) als au f  G r u n d  de r  l i nea ren  Super -  
pos i t i on  zu e r w a r t e n  witre. D e r  S y n e r g i s m u s  is t  a m  aus-  
gepr i ig tes ten ,  w e n n  de r  Z u s a t z  y o n  N a t u l a n  u n m i t t e l b a r  
n a c h  de r  B e s t r a h l u n g  erfolgt .  Dieser  E f f e k t  k a n n  als  Fo lge  
de r  B i l d u n g  i n s t a b i l e r  P e r o x i d e  w ~ h r e n d  d e r  B e s t r a h l u n g  
erk l i i r t  werden .  B e k a n n t l i c h  zerfa l len  die be i  de r  Be-  
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D e t e r m i n a t i o n  of the  D r y  M a s s  o f  N e r v o u s  and 
Glial  Cel l  N u c l e i  by  I n t e r f e r e n c e  M i c r o s c o p y  1 

BRATTGARD a n d  HYDEN 2# a n d  HYDEN 4 m e a s u r e d  t h e  
d r y  mass  c o n c e n t r a t i o n  of n e r v e  cells b y  m e a n s  of X - r a y  
mic roscopy  a n d  ca l cu la t ed  i nd i r ec t l y  t h e  t o t a l  d r y  mass  
of t h e  same  cells on  t h e  bas is  of t he  area.  

Th i s  m e t h o d  is l abor ious  a n d  does n o t  seem well  su i t ed  
for  t he  d e t e r m i n a t i o n  of t h e  d r y  mass  of t h e  nuclei .  
I n t e r f e r e n c e  mic roscopy  seems to  show m a r k e d  a d v a n -  
t ages  for  t h i s  purpose ,  a n d  in  t h i s  p a p e r  t h e  va lues  ob-  
t a i n e d  in  t h e  m e a s u r e m e n t s  of t h e  d r y  mass  of n e r v o u s  
a n d  gl ial  cell nuc le i  of a l b i n o  r a t s  are  descr ibed.  

S a m p l e s  were  t a k e n  f rom w h i t e  m a t t e r  (corona  r a d i a t a ,  
l u m b a r  e n l a r g e m e n t  of t h e  sp ina l  cord) a n d  f r o m  g rey  
m a t t e r  ( l u m b a r  e n l a r g e m e n t  of t i le  sp ina l  cord) .  

T h e  t i ssue  (5 rag) was  d i spersed  in  a n h y d r o u s  glycerol  
(Merk) a f t e r  p rev ious  f reeze-drying ,  or d i r ec t ly  in  BARNES, 
ESNOUF, a n d  STOCKEN f luid  5. F o r  p r e p a r a t i o n  of t he  d r y  
nuclei ,  t h e  t i s sue  was  d r o p p e d  i m m e d i a t e l y  a f t e r  dissec- 
t i on  in to  semi f rozen  F r e o n  12 a n d  r a p i d l y  t r a n s f e r r e d  to  
t h e  h is to logica l  f r eeze -d ry ing  a p p a r a t u s  (TD2, E d w a r d s  
Crowley) .  Af te r  c o m p l e t i o n  of t h e  d ry ing ,  t h e  t i ssue  was  
d i spe r sed  in a n h y d r o u s  glycerol  b y  P o t t e r - E l v e j h e m  ap-  
p a r a t u s .  

I n  t h e  second  case, t h e  nucle i  were  d i spersed  d i r e c t l y  in  
BARNES, ESNOUF, a n d  STOCKEN 5 so lu t ion  a n d  t h e  n u c l e a r  
f r ac t i on  was  s e p a r a t e d  f rom t h e  h o m o g e n a t e  b y  cen t r i fu -  
g a t i o n  in  a r e f r ige ra t ed  cen t r i fuge  (E i sp i roue t t e ,  Phywe) ,  
w h i c h  was r a p i d l y  acce le ra ted  to  3000 g a n d  t h e n  lef t  to  
dece le ra te  un t i l  i t  s topped .  

The  nucle i  p r e p a r e d  acco rd ing  to  t h i s  m e t h o d  unde r go  
a n o t a b l e  loss of t h e  so luble  p ro t e in s  a n d  t h e i r  d r y  mass  

vMues  co r r e spond  s u b s t a n t i a l l y  to  t h e  c o n t e n t  of insol -  
ub le  p ro te ins ,  w h e r e a s  t h e  nucle i  p r e p a r e d  in  a n h y d r o u s  
g lycerol  possess  t h e i r  ful l  c o m p l e m e n t  of p ro te ins .  T h e  
d i f fe rence  in  t h e  va lues  o b t a i n e d  w i t h  t h e  two  m e t h o d s  
gives  a n  i n d i c a t i o n  of t h e  n u c l e a r  c o n t e n t  of  soluble  
p ro t e in s  s. 

Nucle i  were  m e a s u r e d  in a c h a m b e r  a b o u t  40 /, t h i c k  
(ob ta ined  b y  i n t e rpos ing  t h i n  mica  foils b e t w e e n  sl ide a n d  
coversl ip)  in  o rder  to  m a i n t a i n  t h e i r  spher ica l  shape ,  
w h i c h  is a l t e red  b y  compress ion  w h e n  t h e y  are p laced  
d i rec t ly  b e t w e e n  slide a n d  covers l ip .  

D r y  mass  m e a s u r e m e n t s  were m a d e  w i t h  a S m i t h - B a k e r  
i n t e r f e r ence  microscope  us ing  a X 100 ' s h e a r i n g '  o b j e c t i v e  
a n d  ' hMf- shade '  eyepiece.  T h e  f o r m u l a  used  for  t h e  ca lcu-  
l a t i o n  of t h e  t o t a l  d r y  mass  was :  

M = KQA/IOOc¢,  

where  M is t he  t o t a l  d r y  mass ,  K is a c o n s t a n t  (ca lcu la ted  
b y  PELLEGRINO et  al.7), Q is t h e  op t i ca l  p a t h  difference,  
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Total dry mass, volumes and concentrations of glial nuclei in anhydrous and aqueous medium, determined by microinterferometry 
(Average values over 100 nuclei) 
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Frozen dried tissue Fresh tissue 

Dry mass Volumes Concentration Dry mass Vohuncs Coneentra- 
Gila nuclei from: pg ,us pglt ts pg it = tion pg/4u I 

Grey matter of spinal medulla 30 -t- 0.5 164 4- 4 0.18 ~ 0,002 19 4- 0,1 147 4- 4 0.12 4- 0.002 
White matter of spinal medulla 23 4- 0.4 147 4- 3 0.16 4. 0.003 17 4- 0.3 157 4- 3 0,12 4- 0.002 
Corona radiata 21 4- 0.4 139 4- 3 0.15 4. 0.003 16 4. 0.2 140 4- 3 0,11 4- 0.002 

A is t h e  a r e a  of t h e  nucleus ,  a n d  c~ is the  specific refracto-  
me t r i c  i n c r e m e n t  for  p ro t e in s  (in anhydrous  glycerol 
0.00095, in  w a t e r  0.0018). 

The  f o r m u l a  used  for  t he  ca lcula t ion  of the  volumes 
W a S "  

4/3 ~ a=b, 

where  a = cross r ad ius  a n d  b = longi tud ina l  radius  of the  
nucleus.  (The  rad ius  was measured  wi th  an  ocular 
mic romete r . )  

The  gl ial  nucle i  were d i s t inguished  from neurona l  
nuclei  a cco rd ing  to  t h e  cr i te r ia  es tabl ished by  NURN- 
BERGER and CORDON s. 

The  gl ial  nucle i  are  g rouped  in a single class, Li t t le  
d i f ference is no t i ceab l e  b e t w e e n  gtial nuclei  of grey and  
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Fig. 1. Dry mass (pg) and volume (#n) of nervous cell nuclei of lumbar 
enlargement grey matter. Frozen-dried tissue dispersed in an- 

hydrous medium. (Baker-Smith interference microscopy.) 
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Fig. 2. Dry mass (pg) and volume (/t n) of nervous cell nuclei of lum- 
bar enlargement grey matter. Fresh tissue dispersed in aqueous 

medium. (Baker-Smith interference microscopy.) 

whi te  m a t t e r  when  the  m e a s u r e m e n t s  are made in  aqueous  
solut ion,  while, in a n h y d r o u s  glycerol,  t he  d r y  masses  of 
glial nuclei grey m a t t e r  are  larger  t h a n  those  of t he  nuclei  
from whi te  m a t t e r  ('lLabto). 

The  loss of soluble subs t ances  (proteins)  is 30% for 
glial nuclei from grey m a t t e r  ant i  25% for those  f rom 
whi te  mat te r .  

This  difference is likely to r ep resen t  a d i f ference in 
funct ion.  A larger  a m o u n t  of soluble p ro te ins  in the  glial 
nuclei from the  grey m a t t e r  can be a s sumed  to  be  a n  
expression of the  i n v o l v e m e n t  of these  glial cells in the  
metabol i sm of the  nerve  cellsL 

Volume var ia t ions  are negligible and  there  is no not ice-  
able difference be tween  nuclei in aqueous  a n d  a n h y d r o u s  
medium.  

The neurona l  nuclei show wide s ca t t e r ing  b o t h  of  d r y  
masses and  wflumes (Figurc~. 1 and  2). His tological ly ,  
vo lume differences have  been  d e m o n s t r a t e d  in t he  c a t ' s  
l umbar  en la rgemen t  b y  AITKEN anti  ]{RIDGF. B a n d  in t he  
an te r io r  horns  of the  cervical  e n l a r g e m e n t  of t he  r a t ' s  
spinal  cord by  SAKLA 10. 

The  d ry  mass  concen t r a t i on  is l ight  (0.20 pg/iP) in 
homogena ted  nuclei in a n h y d r o u s  m e d i u m  as r epor t ed  b y  
HYDEN n. The d ry  mass  concen t r a t i on  in aqueous  m e d i u m  
is 0.09 pg/ tP;  therefore  the  loss of soluble  s u b s t a n c e s  
correspomls to 50% of to ta l  d ry  mass.  

The  d i s t r ibu t ion  of values  of the  d ry  mass  of n e u r o n a l  
nuclei remained  c o n s t a n t  t h r o u g h  several  e x p e r i m e n t s ;  
they  can  be considered therefore  as a r e p r e s e n t a t i v e  
sample  of the  l u m b a r  en l a rgemen t  of t he  sp ina l  cord.  

Riassunto. In  ques to  lavoro  si descr ivc  una  n u o v a  m e t o -  
dica per  la de te rminaz ione  del la  massa  secea dei  nucle i  
delle cellulo nervose o gliali m e d i a n t e  il microscopio ad  
interferenza,  Sono riferit i  i va lor i  del la  massa  secca, dei 
volumi e della concen t raz ione  dei nuclei  isolati  sin d a  
tessuto  liofilizzato che da  tessuto  fresco. 
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