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The addition of nerve growth factor to the culture medium increases the size of the 
bodies of three- and four-dendrite polygonal cholinergic neurons, but not  of two-den- 
drite spindle-shaped neurons. 
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There is a considerable body of evidence indicat- 
ing that nerve growth factor (NGF) ,  previously 

�9 characterized as a t roph ic  factor of peripheral, adr- 
energic, sympathetic,  and some sensory neurons 
[12,13], exerts a potent  effect on the development 
of cholinergic neurons of the basal nuclei of the 
forebrain. It has been found that N G F  enhances 
the activity of acetylcholine transferase in the neu- 
rons of the cholinergic system of  the forebrain 
basal nuclei [7-9,11,14], activates the growth of the 
dendrites of the septal cholinergic neurons [8,9], 
and stimulate s morphogenesis of these ceils [3]. 

We have tested the possibility of selective ac- 
tion of N G F  on the development of cholmergic 
septal neurons in culture, taking into account the 
morphological heterogeneity of septal neurons [4,5]. 

MATERIALS AND METHODS 

The septal areas were dissected from the brains of 
Wistar rats removed on day 18-19 of embryonal 
development and were used for the preparation of 
a ceil suspension by modified enzyme dissociation. 
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The cells were cultured on cover slips (22x22 mm) 
covered with collagen-poly-L-lysine and placed in 
plastic Petri dishes [1,8]. The initial density of the 
cell population was 80-130• cells/cm 2. Nerve 
growth factor (7S, final concentration 50 biological 
units/ml) was added to the culture medium on day 
2 of culturing. Cells grown in NGF-free medium 
served as the control. The ceils were cultured for 
14 days with full replacement of the medium ev- 
ery 3-4 days to remove endogenous growth factors. 
Cholinergic neurons were visualized by acetylcho- 
line esterase (ACHE) staining [4]. Morphological 
changes in AChE-positive cells in dissociated cell 
cultures were evaluated by morphometry,  using a 
Leitz-Ortolux microscope and drawing instrument 
[2]. The AChE-positive ceils were precisely drawn 
at a magnification of 400. The area of the proftle 
field of the neuron body (Sc) was measured in a 
semiautomatic Leitz-ACM analyzer. Four-hundred 
eighty cells were analyzed. The significance of dif- 
ferences was evaluated using Student's t test. 

RESULTS 

Large AChE-positive ovoid, triangular, and polygo- 
nal neurons with 2-4 and occasionally 5 clearly 
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Fig. 1. AChE- -pos i t i ve  neurons  in 1 4 - d a y  dissociated cultures of the septal area of letal rat brain, a) sp ind l e - - shaped  
two--dendr i te  neuron; b) po lygona l  t h r e e - d e n d r i t e  neuron; c) polygonal  t o u r - d e n d r i t e  neuron. Hi stochemical staining for 
ACHE. Scale 20 Ix. 

stained dendrites were revealed in 14-day cultures 
(Fig. 1). 

We analyzed the NGF- induced  changes in the 
cell body size for the totality of AChE-positive 
neurons. There was a significant increase in the 
body size of AChE-posi t ive  cells grown in the 
presence of NGF: 271_+6 versus 209_+6 ~t ~ in con- 
trol cultures. On the basis of the number  of den- 
drites and the cell body shape, AChE-positive neu- 
rons were then divided into 3 populations: two- 
dendrite spindle-shaped, three-dendrite triangular or 
ovoid, and four- or five-dendrite polygonal cells. 
Analysis of these populations showed that there was 
no statistically significant difference in the Sc of 
neurons of the control populations, whereas the 
cell body size was significantly increased in neurons 
with 3 or more primary dendrites. The effect was 
smfilarly pronounced (48% compared with the con- 
trol) in three- and four-dendrite neurons. There 
were no differences in the population of two-den- 
drite neurons as compared with the control (Fig. 2). 

Thus, these observations and our previous data 
[3] on the progressive differentiation of the den- 
drite system of AChE-posit ive neurons under  the 
influence of N G F  (without division into morpho-  
logical subpopulations) led us to conclude that 
N G F  is an epigenetic factor that stimulates the 
development of cholinergic neurons of the basal 
parts of the forebrain at the early stages of devel- 
opment: However, N G F  produces highly selective 
effects on various subpopulations of cholinergic 
neurons composing one system of nuclei. 
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Fig. 2. Effect  of NGF on the size of the b o d i e s  (Sc) of 
A C h E - p o s i t i v e  neurons in 1 4 - d a y  dissociated cul tures  of 
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