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Moreover, the results show a Statistically significant 
increase in the number of monocytes in rats receiving the 
cholesterol-cholic acid containing diet. An elevated num- 
ber of monocytes is also observed, if an accumulation of 
pulmonary foam cells is induced by cloforex, an anoro- 
genic drug t~ or Intralipid | a triglyceride preparation 9. 
Thus, experimental studies give evidence that there is a 
monocytosis in connection with an accumulation of 
pulmonary foam cells. This might also be true of related 
conditions in which foam cells are involved. 
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The Branching Pattern in Apical Dendrites of Cortical Neurons 

The  m o r p h o m e t r y  of dendr i t e s  is i m p o r t a n t  for 
func t iona l  mode l l ing  ~ and  for t he  ques t ion  of f u n c t i o n a l  
a d a p t a t i o n  of n e u r o n s  to  e n v i r o n m e n t a l  cond i t ions  ~,3. 
Therefore ,  our  ana lys i s  for s e g m e n t  l eng ths  a n d  b i fur -  
ca t ion  p robab i l i t i e s  pe r  order  of  t h e  basa l  dendr i t e s  ~ is 
s u p p l e m e n t e d  here  w i t h  t he  s imi la r  ana lys i s  of t he  
apica l  dendr i tes .  The  ana lys i s  was  car r ied  ou t  w i t h  t he  
same 30 p y r a m i d a l  n e u r o n s  f rom l a m i n a e  I I ,  I I I  and  I V  
of t h e  s t r i a t e  area  of t he  a d u l t  r a b b i t  3. This  p rov ides  t he  
bas ic  m a t e r i a l  for t he  a b o v e - m e n t i o n e d  ques t ions .  

Methods. All d a t a  were ca lcu la ted  f rom the  3 ca r t e s i an  
coord ina tes  of all t h e  in i t ia l  po in ts ,  t he  b i f u r c a t i o n  
p o i n t s  and  t he  end  points ,  m e a s u r e d  in  80 ~m t h i c k  
Golgi  sect ions.  A cen t r i fuga l  o rder ing  3 of s egmen t s  was  
applied,  since some b r a n c h e s  are i n e v i t a b l y  cut .  The  
d i f f icu l ty  t h a t  t h e  apica l  dendr i t e s  do n o t  h a v e  a sym-  
me t r i ca l  b r a n c h i n g  s t r u c t u r e  3, was  m e t  b y  d is t in -  
gu ish ing  2 p a r t s  in  t h e  apica l  dend r i t e s  (ref. 4): 1. t he  
m a i n  b r anch ,  o rde red  s t a r t i n g  a t  t he  p r o x i m a l  s e g m e n t ;  

2. t he  obl ique  b ranches ,  o rdered  sepa ra t e ly  s t a r t i n g  a t  
t he  s egmen t  a r iz ing  f rom the  m a i n  b ranch .  Along w i t h  
order,  also t y p e  was d e t e r m i n e d :  i.e., end  s egmen t  or 
i n t e r m e d i a t e  segment .  Cut  s egmen t s  were no t  cons idered  
for s egmen t  l e n g t h  ca lcula t ions .  The  i t h  order  b r a n c h i n g  
p robab i l i t y ,  p(i), is defined,  i r respec t ive  of t he  l e n g t h  of 
t he  segment ,  as t he  q u o t i e n t  of t he  n u m b e r  of in te r -  
med i a t e  segments  (N~) a n d  t he  t o t a l  n u m b e r  of s egmen t s  
(NI + N~.) of t h a t  order.  

Results and discussion. The  l eng ths  of t h e  segments  of 
t h e  basa l  dend r i t e s  3 a n d  t he  l eng th s  of t h e  s egmen t s  of 
t he  apica l  m a i n  b r a n c h e s  and  of t he  apica l  obl ique  
b r a n c h e s  all  show f r equency  d i s t r i b u t i o n s  t h a t  are 
skewed to t h e  r i g h t  for all orders  (e.g. F igure  1). 

I~ is r e m a r k a b l e  t h a t  t he  l eng ths  of t he  i n t e r m e d i a t e  
segments  of t he  ap ica l  m a i n  b r a n c h e s  show the  m a x i m u m  
in t he  same class (10-20 Fm) for t h e  orders  1, 2 and  3, 
as do the  i n t e r m e d i a t e  s egmen t s  of t he  basa l  dendr i tes~.  
The  i n t e r m e d i a t e  s egmen t s  of t he  apica l  ob l ique  b r a n c h e s  
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Fig. 1. The frequency distributions of the intermediate segment 
Iengtbs of the main branches frola the apical dendrites, 
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Fig. 2. The bifurcation probability as a function of the order, a) The 
corrected bifurcation probabilities of the oblique dendrites with a 
0.95 binomial confidence interval b) The corrected bifurcation 
probabitities of the basal dendrites with a 0.95 binomial confidence 
interval. 
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Table L 

Specialia EXPERIENTIA 30[10 

Order Lengths of intermediate segments ,  (in Ix) Lengths of end segments �9 (in [z) 

Mean and S.D. Mean and S.D. No. Mean and S.D. Mean and S.D. No. 
of the log. values of the log. values 

Bifurcation probability 
P(i) estimates corrected 
for cutt ing 

1 38.4 4- 25.8 3.41 4- 0.77 26 60.6 4- 53.3 3.62 4- 1.12 36 0.37 

2 28.4 4- 26.6 3.00 4- 0.93 8 46.2 • 30,5 3.57 4- 0.81 23 0.21 

3 - -  --  3 51.7 4- 32.3 3.74 4- 0.70 10 0.21 

4 - -  - -  0 - -  - -  2 0.00 

37 71 

of oblique branches from apical dendrites. 

Table II. Segment lengths of main branch from apical dendrites (in [z) 

Order Intermediate segments End segments 

Mean and S.D. Mean and S.D. of the log. values No. Mean and S.D. Mean and S.D. of the log. values No. 

1 20.3 4- 9.9 2.88 4- 0.58 23 23.5 4- 14.4 2.91 i 0.85 7 
2 22.0 ::h 12.7 2.97 2_ 0.49 20 --  - -  2 

3 19.2 4- 11.5 2.77 4- 0.64 19 --  --  1 

4 28.1 4- 25.4 3.05 4- 0.78 14 65.2 4- 44.7 3.96 4- 0.81 4 

5 50.6 4- 47.3 3.57 4- 0.92 9 --  --  1 
6 --  - -  3 --  --  3 

7 --  --  1 --  --  0 

8 - -  - -  0 - -  - -  1 

a n d  of  t h e  4 t h  o r d e r  a p i c a l  m a i n  b r a n c h e s  a l so  fo l low 
t h i s  t r e n d ,  b u t  l ess  m a r k e d l y .  F o r  t h e  a p i c a l  o b l i q u e  
b r a n c h e s ,  t h e  a v e r a g e  l e n g t h s  of  t h e  e n d  s e g m e n t s  a r e  
a b o u t  1.6 t i m e s  as  l o n g  as  t h e  i n t e r m e d i a t e  s e g m e n t s  
(Tab l e  I). A s i m i l a r  d i f f e r e n c e  in  t h e  a v e r a g e  l e n g t h  w a s  
a lso  f o u n d  in  b a s a l  d e n d r i t e s  3. T h i s  i n d i c a t e s  t h a t  a s  
c o n t r a s t e d  w i t h  t h e  p r e s e n t  a n a t o m i c a l  a n a l y s e s  - i t  is  
n e c e s s a r y  t o  d i s t i n g u i s h  t h e  i n t e r m e d i a t e  s e g m e n t s  a n d  
t h e  e n d  s e g m e n t s  in  d o i n g  a n y  k i n d  of  q u a n t i t a t i v e  s t u d y  
(ref.~). T h e  n u m b e r  of  e n d  s e g m e n t s  of  a p i c a l  m a i n  
b r a n c h e s  is t o o  s m a l l  t o  d r a w  c o n c l u s i o n s  a b o u t  d i f f e r e n c e s  
b e t w e e n  e n d  a n d  i n t e r m e d i a t e  s e g m e n t s  (T ab l e  I I ) .  
T h e r e  is e q u i v a l e n c e  in  l e n g t h  b e t w e e n  t h e  i n t e r m e d i a t e  
s q g m e n t s  in  b a s a l  d e n d r i t e s  a n d  t h o s e  in  a p i c a l  d e n d r i t e s  

,(reI. 3 a n d  F i g u r e  1). T h i s  s u g g e s t s  t h a t  c o m m o n  p r o c e s s e s  
w i t h i n  b o t h  t y p e s  of  d e n d r i t e s ,  e .g.  e l e c t r o n i c  t r a n s -  
m i s s i o n  of s i g n a l s  o r  t r a n s p o r t  of  c y t o p l a s m ,  d e t e r m i n e  
t h e  s e g m e n t  l e n g t h s .  

T h e  b i f u r c a t i o n  p r o b a b i l i t i e s  o f  t h e  a p i c a l  o b l i q u e  
d e n d r i t e s  we re  c o r r e c t e d  fo r  t h e  d i f f e r e n t  p r o b a b i l i t i e s  of  
b e i n g  c u t  f o l l o w i n g  f r o m  t h e  d i f f e r e n c e  in  a v e r a g e  l e n g t h s  
b e t w e e n  e n d  a n d  i n t e r m e d i a t e  s e g m e n t s  (ref. 3). T h e s e  
c o r r e c t e d  b i f u r c a t i o n  p r o b a b i l i t i e s  (T ab l e  I a n d  F i g u r e  2) 
s h o w  a r e l a t i o n s h i p  w i t h  ( t he  s e g m e n t )  o r d e r  t h a t  c o m -  
p a r e s  we l l  w i t h  t h e  r e l a t i o n s h i p  f o u n d  in  t h e  b a s a l  
d e n d r i t e s  f r o m  o r d e r  2 o r  3 o n w a r d s .  T h i s  is s u g g e s t i v e  
for  t h e  p r e d o m i n a n c e  of  t e r m i n a l  b r a n c h i n g  3,6, s i n c e  
o b l i q u e  d e n d r i t e s  do  n o t  a r i s e  f r o m  t h e  p e r i k a r y o n ,  b u t  
f r o m  t h e  m a i n  s h a f t  of  t h e  a p i c a l  d e n d r i t e s .  T h e  b i f u r -  

c a t i o n  p r o b a b i l i t i e s  f o u n d  fo r  t h e  b a s a l  d e n d r i t e s  a a n d  
t h e  a p i c a l  o b l i q u e  d e n d r i t e s  a r e  c o n s i s t e n t  w i t h  t h e  
r e l a t i v e  n u m b e r s  o f  s e g m e n t s  in  t h e  d i f f e r e n t  o r d e r s  
f o u n d  b y  WlNKELMANN e t  al. 7 in  1 5 0 - 2 0 0  a m  t h i c k  
s e c t i o n s  of  t h e  a l b i n o  r a t  c o r t e x .  
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