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f rom the  cell suspens ion  a n d  t he  n u m b e r  of t he  rose t t a -  
fo rming  P 3 H R - 1  ceils were coun t ed  in Bi i rker  c h a m b e r  
(only ceils s u r r o u n d e d  b y  comple te  l y m p h o c y t e  r ings  
were considered rose t t e - fo rming  cells). 

Results and discussion. I t  was found  (Table) t h a t  t h e  
pe rcen tage  of t he  E B V - V C A  an t igen  pos i t ive  and  rose t te -  
fo rming  P 3 H R - 1  cells was  the  same. S u b s e q u e n t  inves t iga-  
t ions  b y  immunof luo rescence  showed t h a t  only  VCA 
an t igen  pos i t ive  P 3 H R - 1  cells were s u r r o u n d e d  b y  CLL 
lymphocy tes ,  while  VCA an t i gen  nega t i ve  cells d id  n o t  
fo rm roset tes .  This  recep tor  was p re sen t  on the  surface of 
the  CLL l y m p h o c y t e s  a f te r  one week of cu l t i va t i o n  in 
vi t ro ,  and  the  presence  of 10 ~g/ml  p u r o m y c i n  HC1 for 2 
days  h a d  n o  de tec t ab le  effect on it. Our  f ind ings  clear ly 
show the  ex is tence  of a r a t h e r  s t ab le  E B V  recep to r  on t h e  
surface of CLL lymphocy tes .  

The  resul t s  of some a u t h o r s  a n d  our  own u n p u b l i s h e d  
obse rva t ions  ind ica te  t h a t  t he  CLL l y m p h o c y t e s  b e h a v e  
in the  same way as t he  B cells a. T h u s  our  f ind ings  seem to  
s u p p o r t  the  resul t s  of JONDAL and  KLEIN, showing  t h e  
B cell t rop ic  cha rac te r i s t i c  of EBV.  Our  earl ier  s tud ies  
d e m o n s t r a t e d  t h a t  t he  E B V  induced  cel lular  D N A  
syn thes i s  and  t r a n s f o r m e d  the  CLL lymphocy tes ,  
showing  the i r  increased suscep t ib i l i ty  to  E B V  infec t ion  as 
c o m p a r e d  w i t h  t h a t  of h e a l t h y  lymphocy tes .  Th i s  in  

v i t ro  observed,  an d  qu i te  r emarkab le ,  suscep t ib i l i ty  of t h e  
CLL l y m p h o c y t e s  to  E B V - i n f e c t i o n  ( the presence  of E B V  
receptors  an d  increased s t i m u l a t i o n  of cel lular  D N A  
synthes is )  seems to be  a cha rac t e r i s t i c  m a r k e r  for these  
cells. 

Zusammen/assung. Nachweis ,  dass  L y m p h o c y t e n  yon  
chron i sch  l y m p h a t i s c h e n  Leuk~imien a n  der  Zelloberfl~iehe 
e inen  re l a t iv  s t ab i l en  Rezep to r  fiir EPSTEIN-BARE-Virus 
e n t h a l t e n  n n d  d a h e r  als B - L y m p h o e y t e n  zu cha rak t e r i -  
s ieren sind. 
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D e m o n s t r a t i o n  of Mast  Cells in the Albino Rat Brain 

I t  has  been  p o s t u l a t e d  t h a t  h i s t a m i n e  is one of t h e  
phys io logica l ly  ac t ing  n e u r o t r a n s m i t t e r  subs t ances  in  t h e  
b ra in ,  and  t he  regional  d i s t r i b u t i o n  of h i s t a m i n e  in t h e  
b ra in  of d i f fe rent  m a m m a l i a n  species has  been  s tud ied  
and  discussed b y  several  au tho r s1  a I n  mos t  p a r t s  of t h e  
organism,  however ,  t he  h i s t a m i n e  is p roduced  and  s tored 
in m a s t  ceils wh ich  c o n t a i n  large a m o u n t s  of th i s  a m i n e  
in cy top l a smic  granules4,  5, and  in some species m a s t  

cells has  been  observed  in the  t h a l a m u s  reg ion:  h a m s t e r  
an d  hedgehogG-9 a n d  in  t h e  area  p o s t r e m a  of severa l  
m a m m a l i a n  species s, 10. Therefore,  i t  seems reasonab le  to  
assume t h a t  a t  leas t  some of t h e  h i s t a m i n e  in t h e  b r a i n  
could be loca ted  in m a s t  cells, an d  t h a t  t h i s  cell m i g h t  be 
a n o r m a l  e l emen t  in  t h e  b r a i n  of m a n y  m a m m a l i a n  
species. 

I n  t h e  p re sen t  s tudy ,  l a b o r a t o r y  r a t s  of t h e  Moll 
W i s t a r  s t r a in  were used. The  b ra ins  were r e m o v e d  f rom 
t h e  d e c a p i t a t e d  an ima l s  a n d  f ixa ted  in 4~ n e u t r a l  formal-  
dehyde  (buffered w i t h  Ca-aceta te)  for pa r a f f i n - embedd ing ,  
or in 4 %  g l u t a r a l d e h y d e  (in Sorensen  p h o s p h a t e  buffer ,  
p H  7.0) a n d  pos t f ixed  in 1~ o s m i u m t e t r o x y d e  for epon  
embedd ing .  Two para l le l  f ron ta l  sec t ion  series were m a d e  
of each  pa ra f f in  e m b e d d e d  bra in .  The  sect ions  of 10 ~xm 
were s t a ined  in 0 .2% to lu id ine  blue a t  p H  3.7 (buffered 
w i t h  Mcl l lva ine-Li l l i e ' s  c i t r a t e / p h o s p h a t e  buffer)  or in  
a s t r a  b lue  accord ing  to t h e  m e t h o d  of BLOOM a n d  KELLY 11. 
E v e r y  10th  sec t ion  was s tudied ,  a n d  t h e  n u m b e r  of m a s t  
cells in  an  ac tua l  sect ion was o b t a i n e d  b y  d iv id ing  t h e  cell 
coun t ings  w i t h  1.9 to  c o m p e n s a t e  for t h e  poss ib i l i ty  of 
obse rv ing  m a s t  cells f rom n e i g h b o u r i n g  sections.  (The 
m a s t  cells in  t i ssues  are m o s t l y  e longate ,  an d  t h e  d i a m e t e r  

Fig. 1. Light micrograph of semi-thin epon section showing peri- 
vascular mast cells in the thalamus of the adult ra t  brain. Section 
stained with toluidine blue. • 1600. 

1 j .  F. LIPINSKY, H. H. SCHAUMBURG and R. J. BALDESSARINI, 
Brain Res. 52, 403 (1972). 

2 I. BLANCO, M. BLANCO, M. GRAU, J. M. PALACIOS, F. PICATOSTE 
and G. SCHERK, Experientia 29, 791 (1973). 

3 j .  p. GR~N, in Handbook of Neuroehemistry (Ed. A. LAJTHA; 
Academic Press, New York 1970), voL 4, p. 221. 
J. F. RILEY, The Mast Cell, Livingstone, Edinburgh 19590. 

5 H. SELYE, The Mast Cell (Butterworths, London 1965). 
M. A. KELSALL and P. LEwis, Fedn Proc. 23, 1107 (1964). 

7 D. J. CAMPBELL and J. A. I{IERNAN, Nature, Lond. 270, 756 (1966). 
s p. G. KROGER, Aeta zool., Stockh. 51, 85 (1970). 
9 p. R. FLOOD and P. G. KROGER, Acta Anat. 75, 443 (1970). 

10 j .  CAMMERMEYER, Z. Anat. EntwGesch. 139, 71 (1972). 
11 G. D. BLOOM and J. W. KELLY, Histochemie 2, 48 (1960). 



15.7.1974 Specialia 811 

is ca lcu la ted  to approx .  11 ~zm. Cell f r a g m e n t s  less t h a n  
4-5  ~zm d i a m e t e r  were no t  counted) .  To ta l  m e a n  n u m b e r  
was ca lcu la ted  b y  m u l t i p l y i n g  n u m b e r s  of cells in  sample  
sect ions  b y  fac to r  10. The  s e m i t h i n  sect ions  were s t a ined  
in to lu id ine  b lue  a t  p H  8.5. I n  t he  a d u l t  r a t s  (3 females  of 
240-280 g, a n d  4 males  of 345-380 g) m a s t  cells were 
obse rved  in t h e  m i d - b r a i n  and  in t he  o l fac tory  lobes. In  
t he  o l fac to ry  lobes, t he  m e a n  t o t a l  n u m b e r  was 168 • 92 
(S.D.) a n d  t h e  m a s t  cells were located  in t he  region of t h e  
nuc leus  o l fac tor ius  an ter ior .  I n  t h e  d iencepha lon ,  m a s t  
cells were obse rved  in mos t  p a r t s  of t he  t h a l a m u s  an d  ill 
t he  h a b e n u l a r  region of t he  ep i tha l amus .  T h e y  were 
loca ted  pe r iva scu l a r l y  as shown  in F igure  1. The  m e a n  
t o t a l  n u m b e r  was 1700 • 681 w h e n  obse rved  in  t h e  
t o lud ine  b lue  s t a ined  sec t ion  series. The  n u m b e r  of m a s t  
cells obse rved  in t he  sec t ion  series s t a ined  in a s t r a  b lue  
did  no t  differ  s ign i f i can t ly  f rom the  f igures  presen t .  No 
m a s t  cells were obse rved  in  o t h e r  b r a in  regions,  excep t  
t h a t  a few ceils were found  in t he  p ia  cover ing  d i f fe rent  
b r a i n  regions.  T h e y  were no t  inc luded  in t he  f igures 
p r e sen t ed  for t he  a d u l t  ra ts .  

I n  t he  b ra ins  of b a b y  r a t s  (6-day-old:  2 females  an d  2 
males)  a few m a s t  cells on ly  were obse rved  in the  t h a l a m i c  
neuropi l .  However ,  t h e y  were p len t i fu l  in the  p a r t  of t h e  
p ia  cover ing  t he  d i encepha lon  (Figure 2). The  cauda l  
l imi t  of t he  d i s t r i b u t i o n  of m a s t  cells here  was a t  t he  level  
of t he  c o m m i s s u r a  poster ior .  The  m e a n  t o t a l  n u m b e r  of 
m a s t  cells in  t h i s  d iencepha l ic  pia  oI t he  b a b y  r a t s  was 
6136 -4- 1031. In  a d d i t i o n  m a s t  cells were p len t i fu l  in t h e  
p i a - a r a c h n o i d e a  of f i ssura  sagi t ta l is ,  j u s t  b e h i n d  corpus  
cal losum,  and  of t he  lobus  olfactor ius .  T h e y  are n o t  
inc luded  in t h e  f igures  p resen ted .  

The  c o n t e n t  of h i s t a m i n e  in a r a t  pe r i tonea l  m a s t  cell 
has  been  ca lcu la ted  to be approx .  12 pg/celll~, ~3, w i t h  
v a r i a t i o n s  up  to  a m e a n  of 31.5 pg/cel l  la. Suppos ing  t h a t  
the  a m o u n t  of h i s t a m i n e  in t h e  m a s t  cells of t h e  b r a i n  is 
n o t  far  f rom t h a t  in  t h e  pe r i t onea l  m a s t  ceils, 12 pg/cell,  
t he  c o n t e n t  of h i s t a m i n e  in m a s t  cells of t h e  a d u l t  r a t  
t h a l a m u s  is 20.4 ~ 8,1 ng. The  we igh t  of t h e  t h a l a m i c  
an d  ep i t h a l ami c  region is approx .  0.14 g (142 + 3 rag), 
wh ich  m e a n s  t h a t  m a s t  cells in  t h e  t h a l a m u s  of t h e  r a t  are 
respons ib le  for 144 ng  h i s t a m i n e / g  f resh tissue. Th i s  is 
on ly  s l igh t ly  below t h e  t o t a l  a m o u n t  of approx .  160 ng/g  
t i ssue  t h a t  has  been  obse rved  for th i s  region of t h e  a d u l t  
r a t  b r a i n  S. I n  t h e  6-day-old  rats ,  t h e  m e a n  h i s t a m i n e  
va lues  based  on  m a s t  cells in the  d iencepha l ic  p ia  on ly  
should  be 73.5 ~ 12.3 ng. The  b r a i n  weigh t  of 6-day-old  
r a t s  is approx .  0.5 g (506 :i_ 45 mg). F r o m  th i s  f igures  t he  
t o t a l  h i s t a m i n e  c o n t e n t  in  t h e  b r a i n  of t h e  b a b y  ra t ,  
based  on m a s t  cells in  t h e  t h a l a m i c  pia  only, is 147 ng  
h i s t a m i n e / g  fresh t issue.  A m a x i m u m  of 220-320 ng  
h i s t a m i n e / g  t i ssue  has  been  obse rved  in the  b ra ins  of 2-6- 
day-o ld  rats ,  w i t h  a r ap id  decl ine a t  10 days  a, 1~. 

Thus,  t h e  p re sen t  o b s e rv a t i o n s  show t h a t  a t  leas t  one- 
ha l f  of the  h i s t a m i n e  in t h e  b ra in  of t h e  b a b y  r a t  m i g h t  be  
loca ted  in m a s t  ceils of t h e  d iencepha l ic  pia, a n d  t h a t  
mos t  of t h e  h i s t a m i n e  obse rved  in t h e  t h a l a m u s  region 
of the  a d u l t  r a t  b r a i n  m i g h t  be  based  on  m a s t  cells in  t he  
neurop i l  of t h e  t h a l a m u s  a n d  t h e  h a b e n u l a r  region of the  
ep i tha l amus .  

Rdsumd. Des cellules <~mast,> o n t  6t6 observ6es  dans  les 
lobes oKactifs, dans  le t h a l a m u s  et  dans  la r6gion de 
l ' h a b 6 n u l a  de l ' 6 p i t h a l a m u s  chez le r a t  adul te ,  e t  darts la 
p ie-m6re  dorsale  du d i e n c @ h a l e  chez le r a t  n o u v e a u - n 6  
de 6 jours.  La  t e n e u r  en h i s t a m i n e  de ces cellules p o u r r a i t  
exp l ique r  la pr6sence de la plus  g rande  p a r t i e  de l ' h i s t a -  
m ine  observ6e p a r  d ' a u t r e s  au t eu r s  dans  la r6gion du 
t h a l a m u s  chez le r a t  adu l t e  et  a u  moins  la mo l t% de la 
t e n e u r  to t a l e  en h i s t a m i n e  dans  la cervel le  des r a t s  
nouveau-n6s .  
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Fig. 2. Light micrograph of semi-thin epon section of mast cells in 
the dorsal diencephalie pia of baby rat brain. Section stained with 
toluidine blue. • 1600. 
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Gold Thioglucose  Induced Terminal  Degeneration in Mouse Hypothalamus 

I t  has  been  r epo r t ed  t h a t  the  a d m i n i s t r a t i o n  of gold 
th ioglucose  (GTG) causes necrosis  in  a d iscre te  p a r t  of t h e  
h y p o t h a l a m u s  1-a. T h u s  24 a d u l t  mice  of CPY s t r a i n  were 
in jec ted  w i t h  GTG (Solganol,  Bol., Scher ing  A.G., Berl in)  
i.p. in  a dose of 0.5 or 1.0 mg/g  b o d y  weight .  In  t he  f i rs t  
p a r t  of t he  expe r imen t ,  an ima l s  were d e c a p i t a t e d  40, 44 ,  
48, 56, 72 a n d  87 h a f t e r  in j ec t ion  for h is to logica l  localiza-  
t i on  of t he  necrosis  caused  b y  GTG. The  t i ssues  were 
f ixed in  4 %  fo rma l ine  a n d  e m b e d d e d  in paraf f in .  F r o n t a l  
p l ane  serial  sec t ions  of t he  d i encepha lon  7 ~zm in t h i ck -  

hess were m a d e  an d  s t a ined  w i t h  luxol  fas t  b lue  and  
cresylviolet .  I n  t h e  second p a r t  of t h e  e x p e r i m e n t  mice  
were per fused  w i t h  K a r n o w s k y  so lu t ion  40, 48, a n d  72 h 
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