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tes t i s la ,  14. I n  cons ide r ing  t h e i r  h i s t o c h e m i c a l  ev idence ,  
SELLER et  a l )  h a v e  sugges ted  t h a t  t h e  i n t e r r e n a l  t i s sue  
of t h e  l a m p r e y  m a y  b e a r  a closer r e s e m b l a n c e  to  t h e  
S t a n n i u s  corpuscles  of t h e  te leos ts  t h a n  to  t h e  in te r -  
r e n a l  cells of t h e  h i g h e r  v e r t e b r a t e s .  However ,  in  v iew 
of t h e  u l t r a s t r u c t u r a l  ev idence  p r e s e n t e d  here  a n d  t h e  
wel l  deve loped  r o u g h  e n d o p l a s m i c  r e t i c u l u m  a n d  Golgi  
of t h e  corpusc les  of S t a n n i u s  is, 16 ( fea tu res  t h a t  are  usu-  
a l ly  a s soc ia t ed  w i t h  p ro t e i n  secre t ion)  t h i s  p o i n t  of v iew 
m u s t  a l m o s t  c e r t a i n l y  b e  r e j e c t e d : L  

culaires .  Ces o b s e r v a t i o n s  c o n f i r m e n t  l ' idCe que  ces cel- 
lules c o r r e s p o n d e n t  au  t i ssu  in te r rCnal  ou adrCnocor t i ca l  
des  a u t r e s  vertdbrCs.  
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Rdsumd. Apr~s u n  e x a m e  au  mic roscope  61ectronique,  
le t i s sue  in te r rCnale  de la l ampro ie ,  Lampreta planeri, 
m o n t r e  t ous  les ca rac t~res  essent ie ls  d ' u n  t i s sue  stC- 
ro idog6nique ,  so i t  u n  r e t i c u l u m  lisse a b o n d a n t ,  la  prC- 
sence  de  l iposomes,  de  v f s i cu le s  c y t o p l a s m i q u e  trc~s n o m -  
b reuses  e t  de  m i t o c h o n d r i e s  g crgtes  t u b u l a i r e s  on  vCsi- 
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U V - i n d u c e d  I n c r e a s e  in N u m b e r  of P e r i v e n t r i c u l a r  ' G o m o r l - p o s l t i v e '  Gl ia l  Ce l l s  in B r a i n s  o f  M i c e  

T h e  b r a i n s  of m a m m a l s ,  p a r t i c u l a r l y  roden t s ,  con-  
t a i n  a class  of p e r i v e n t r i c u l a r l y  local ized gl ia l  cells w i t h  
a b u n d a n t  c y t o p l a s m i c  g r a n u l a t i o n s  showing  s t r o n g  af- 
f i n i t y  to  G o m o r i ' s  c h r o m e  h a e m a t o x y l i n  a n d  a l d e h y d e  
f u c h s i n  a f t e r  p e r m a n g a n a t e  ox ida t ion1-% T h e  c h r o m e  
h a e m a t o x y l i n - p o s i t i v e  g r a n u l e s  of t h e  p e r i v e n t r i c u l a r  
' G o m o r i - p o s i t i v e '  g l ia  were  s h o w n  to  be  large  cy to-  
p l a s m i c  organel les ,  u n u s u a l l y  r i ch  in  t h io l  g r o u p s L  T h e  
n u m b e r  of t h e  p e r i v e n t r i c u l a r  ' G o m o r i - p o s i t i v e '  gl ia l  
cells s i gn i f i c an t l y  increases  in  t h e  b r a i n s  of 800 R whole  
b o d y  X - r a y  i r r a d i a t e d  a n i m a l s  a. A s imi la r  inc rease  was  
o b s e r v e d  a f t e r  a local  3000 R a n d  4000 R i r r a d i a t i o n  
of t h e  h e a d  reg ion  s. 

I n  t h e  p r e s e n t  s tudy ,  t h e  p e r i v e n t r i c u l a r  'Gomor i -  
pos i t i ve '  gl ia l  cells were  c o u n t e d  a r o u n d  t h e  a n t e r i o r  
p a r t  of t h e  3rd b r a i n  v e n t r i c l e  (F igure  1) in  n o r m a l  mice  
a n d  t h o s e  s u b j e c t e d  t o  p r o t r a c t e d  U V - i r r a d i a t i o n ;  50 
f ema le  w h i t e  mice,  4 m o n t h s  old  a n d  we igh ing  25-30  g, 
were  used.  T h e  a n i m a l s  were  k e p t  u n d e r  s t a n d a r d  l abo ra -  
t o r y  c o n d i t i o n s  a n d  fed a t y p i c a l  l a b o r a t o r y  chow. T h e  
a n i m a l s  were  d iv ided  i n to  4 e x p e r i m e n t a l  a n d  1 con t ro l  
group,  e ach  cons i s t ing  of 10 ind iv idua l s .  T h e  a n i m a l s  of 
t h e  e x p e r i m e n t a l  g roups  were  U V - i r r a d i a t e d  a t  a spec t r a l  
r a n g e  of 254-405 nm,  6 8 , 0 0 0 e r g / s e c / c m  2. T he  i r r ad ia -  
t i ons  were p e r f o r m e d  for  30 ra in  o n  e a c h  consecu t ive  day .  
A n i m a l s  of t h e  1st e x p e r i m e n t a l  g roup  were  i r r a d i a t e d  
for  7 days ,  t h e  2nd  g r o u p  for  14 days ,  t h e  3rd for  21 days ,  
a n d  t h e  4 t h  for  28 days .  T h e  i r r a d i a t i o n s  were p e r f o r m e d  
in  a d a r k  t h e r m o s t a t  c h a m b e r  a t  10-12°C.  

T h e  a n i m a l s  of t h e  e x p e r i m e n t a l  a n d  con t r o l  g roups  
were  ki l led u n d e r  e t h e r  anaes thes i a ,  a lways  a t  the" same  
h o u r  of t h e  day.  T h e  b r a i n s  were  qu ick ly  d i ssec ted  free, 
t r i m m e d ,  f ixed  in B o u i n ' s  fluid,  a n d  s t a i n e d  w i t h  Go- 

m o r i ' s  c h r o m e  h a e m a t o x y l i n - p h l o x i n  in B a r g m a n n ' s  
modi f i ca t ion .  

The  'Gomor i -pos i t i ve '  p e r i v e n t r i c u l a r  glial  cells were 
c o u n t e d  a r o u n d  t h e  a n t e r i o r  p a r t  of t h e  3rd b r a i n  ven-  
t r ic le  (Figure  1) u n d e r  a 4 0 ×  o b j e c t i v e ;  100 iden t i ca l  
f ie lds  were  s canned  in  e a c h  an imal .  T h e  resu l t s  were 
a n a l y s e d  s t a t i s t i ca l ly  w i t h  S t u d e n t ' s  t - tes t .  

T h e  resu l t s  are  p r e s e n t e d  in  t h e  T a b l e  a n d  in F igu re  2. 
As c a n  be  seen, p r o t r a c t e d  U V - i r r a d i a t i o n  caused  a 

Fig. 1. Transverse section of mouse brain at the level of the optic 
chiasm. 'Gomori-positive' glial cells were counted in the area circum- 
scribed by the broken line. V, third brain ventricle; CO, optic 
chiasm; TO, optic tract. 

Group No, of Spectral Energy 
animals range (erg/see/em 2) 

(nm) 

Daily Total Mean Standard Standard Student's 
dose dose number deviation error t-test 
(min) {rain) of cells 

Control 10 - - 
I. 7 days of UV 10 254-405 68,000 
II. 14 days of UV 10 254-405 68,000 
III. 21 days of UV 10 254-405 68,000 
IV. 28 days of UV 10 254-405 68,000 

- 30.40 0.545 0.175 - 
30 210 30.96 1.076 0.347 1.36 
30 420 33.81 2.095 0.675 4.87 
30 630 36.80 1.710 0.551 10.88 
30 840 43.53 6.456 2.082 6.40 
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m a r k e d  increase  in n u m b e r  of t h e  'Gomor i -pos i t i ve '  per i -  
v e n t r i c u t a r  gl ial  cells in  a n i m a l s  k i l led  a f t e r  14, 21, a n d  
28 days  of i r r ad ia t ion .  These  resu l t s  a re  s t a t i s t i ca l ly  
h igh ly  s igni f icant .  His to log ica l  e x a m i n a t i o n  showed  t h a t  
no t  on ly  t h e  t o t a l  n u m b e r  of t h e  'Gomor i -pos i t i ve '  gl ial  
cells inc reased  b u t  a lso t h e  a m o u n t  of t h e  'Gomor i -  
pos i t i ve '  g ranu les  in  i n d i v i d u a l  cells was  m u c h  g r ea t e r  
in  t h e  i r r a d i a t e d  a n i m a l s  t h a n  in t h e  con t ro l s  (F igures  3 
a n d  4). 

T h e  resu l t s  of t h i s  s t u d y  show t h a t  n o t  on ly  ioniz ing  
r ad i a t i on ,  such  as  X-rays ,  causes  t h e  a p p e a r a n c e  of new  
' G o m o r i - p o s i t i v e '  g r anu le s  in  t h e  p e r i v e n t r i c u l a r  glia, b u t  
a s imi la r  p h e n o m e n o n  is also obse rved  a f t e r  UV- i r r ad i a -  
t ion.  Th i s  effect  of t h e  U V - r a d i a t i o n  on  t h e  b r a i n  is 
c e r t a i n l y  indi rec t .  Most  p r o b a b l y  d i f fus ib le  r a d i o t o x i n s  
a re  p r o d u c e d  as  t h e  r e su l t  of t h e  i r r ad i a t i on .  A f t e r  en t e r -  
ing  t h e  b lood  s t r eam,  t h e y  r e a c h  t h e  c e n t r a l  n e r v o u s  
sys tem.  

I t  h a s  r e c e n t l y  b e e n  sugges ted  t h a t  t h e  role of t h e  
p e r i v e n t r i c u l a r  'Gomor i -pos i t i ve '  gl ia  is t h e  p r o t e c t i o n  
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Fig. 4. Same area as in Figure 3. Animal exposed to daily UV- 
irradiations for 28 days. Note the very numerous periventricular 
'Gomori-positive' glial cells (arrows). Chrome haematoxylin-phloxin. 
x 600. 
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Fig. 2. Mean numbers of 'Gomori-positive' periventricular glial cells 
in the area indicated in Figure 1 in control and UV-irradiated 
animals. 

of t h e  b r a i n  t i ssue  f rom nox ious  b l o o d - b o r n e  agents ,  
such  as  s t a b l e  o rgan ic  free r ad ica l s  a n d  o rgan ic  per -  
oxides  ~,8. Accord ing  t o  t h i s  hypo thes i s ,  t h e  pe rox idase  
of t h e  ' G o m o r i - p o s i t i v e '  g ranu les  of t h e  p e r i v e n t r i c u l a r  
gl ia  decomposes  l ipoperox ides  a n d  o t h e r  o rgan ic  per-  
oxides  w h i c h  ar ise  d u r i n g  n o r m a l  o x i d a t i v e  me t ab o l i s m ,  
a n d  as  a r e s u l t  of  i r r ad i a t i on .  A t h i o l  p e r o x i d a s e  d e c o m -  
pos ing  organ ic  pe rox ide  h a s  b e e n  f o u n d  b y  LITTLE a n d  
O'BRIEN 10 in  t h e  l iver.  However ,  t h e  pe rox ide  c h a r a c t e r  
of t h e  ' r a d i o t o x i n s '  wh ich  ar ise  as a r e su l t  of UV- i r r ad i a -  
t i on  s t i l l  r e m a i n s  to  be  d e t e r m i n e d .  

Zusammenfassung. I m  v o r d e r e n  Tel l  des 3. V e n t r i k e l s  
w u r d e n  pe r iven t r iku lAre  , Gomor i -pos i t i ve  ,~ Gl iaze l len  bei  
n o r m a l e n  u n d  U V - b e s t r a h l t e n  weissen  Miiusen gezi ihl t  
u n d  e ine  s t a t i s t i s c h  s i g n i f i k an t e  E r h S h u n g  d e r  Zel len  
n a c h  14, 21 u n d  28 T a g e n  tAglicher  U V - B e s t r a h l u n g  
fes tgeste l l t .  
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Fig. 3. Periventricular brain .tissue in the area as indicated in 
Figure 1. Occasional 'Gomori-positive' glial eel!s are observed 
(arrows). Control animal Chrome haematoxylin phloxin, x 600. 
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