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PARKINSON'S DISEASE----- -------- ----

Fresh factors to consider 
Solomon H. Snyder 

GRowrH factors of various chemical con
stitution are ubiquitous features of both 
plants and animals. So, some 40 years ago, it 
was assumed that the discovery of nerve 
growth factor would presage the identifica
tion of dozens of neuronal trophic proteins, 
yet until recently it remained the only growth 
factor known to have selective neuronal ac
tions. In the past few years two proteins, 
brain-derived neurotrophic factor and neu
rotropin-3, have been added to the family. 
Hyman et al. writing on page 230 of this 
issue 1, and Knusel et at. 2, now report that the 
first of these proteins selectively enhances 
the survival of dopamine-containing neu
rons. The finding has substantial implica
tions both for developmental neurobiology 
and for the therapy of Parkinson's disease. 

The identification and isolation of brain
derived neurotrophic factor (BDNF) was the 
culmination of an elegant and painstaking 
purification effort by Yves-Alain Barde, 

SITES OF ACTION FOR NEUROTROPHIC PROTEINS 

Neural cell target NGF BDNF NT -3 

Neural crest sensory Yes Yes Yes 
Nodose ganglion sensory No Yes Yes 
Retinal ganglion No Yes ? 
Septal cholinergic Yes Yes No 
Substantia nigra dopamine No Yes No 
Forebrain GABA No Yes No 

Hans Thoenen and colleagues3
• The cloning 

of a complementary DNA for BDNF4 was 
followed shortly by the identification and 
cloning of a eDNA for neurotropin-3 (NT-
3) in three independent Jaboratories5-

7
• 

These three proteins have about 50 per cent 
amino-acid sequence identity and are there
fore members of the same family. But how 
similar are their physiological actions? Nerve 
growth factor (NGF) was discovered be
cause it stimulated the growth of sympathetic 
neurons and sensory neurons derived from 
the neural crest. Almost all sympathetic 
nerves are stimulated by NGF, butBDNFin
fluences only some of them. On the other 
hand, certain sensory neurons, such as those 
of the nodose ganglion, respond to BDNF 
and NT-3 butnottoNGF(seetable). One of 
the most exciting findings in NGF biology 
was that, besides its peripheral actions, 
NGF selectively enhances the growth of cho
linergic neurons which project to the fore
brain and which degenerate in Alzheimer's 
disease. 

Neuron depletion 
In the same way as Alzheimer's disease 
involves the progressive loss of cholinergic 
neurons, among others, Parkinson's disease 
is associated with depletion of dopamine 
neurons in the substantia nigra. To ascertain 
whether BDNF might influence these neu
rons, Hyman et at. 1 and Knusel et at. 2 applied 

NATURE · VOL 350 · 21 MARCH 1991 

it to dissociated cells from the ventral mid
brain of the fetal rat. Biochemical markers 
showed that dopamine neurons became two 
to five times more abundant. The effect was 
selective in that NGF1•2 and NT-3 (ref. 2) 
failed to affect dopamine cells. 

Clinical relevance 
Seeking possible clinical relevance of this 
finding, Hyman et al. 1 explored the MPTP 
model of Parkinson's disease. MPTP (1-
methyl-4-phenyl-1 ,2,3 ,6-tetrahydropyri
dine) causes destruction of dopamine neu
rons and Parkinson's disease in humans. The 
selective destruction of dopamine neurons 
occurs after MPTP has been metabolized 
to MPP+ ( 1-methyl-4-phenylpyridinium) 
which is accumulated exclusively by do
pamine neurons to a concentration several 
thousand times greater than that of the ex
tracellular environment8. The application of 
MPP+ to the midbrain cells in culture led 
to a Joss of more than 75 per cent of the 
dopamine neurons, whereas treatment 
with BDNF substantially protected against this 
Joss. Neither NGF nor basic fibroblast 
growth factor, a more general growth factor 
with neurotrophic activities, could repro
duce the effects of BDNF. Whether BDNF 
might prevent the loss of dopamine neurons 
in Parkinson's disease is unclear, as the ap
parent preservation of neurons may reflect 
only a stimulation by BDNF of those cells 
that survive MPP+ treatment. Also, the 
degree to which the effects of BDNF in fetal 
neurons can be extrapolated to adults 
is unknown. 

Besides stimulating dopamine-containing 
cells, Knusel et at. 2 showed that BDNF 
could increase the number of GABA ('Y
aminobutyric acid)-containing and choliner
gic neurons as well as the amount of total 
neural protein. By contrast, NT-3 failed to 
affect cholinergic, dopamine- or GABA
containing neurons, so the main targets of 
NT-3 in the brain remain unknown. 

In recent clinical investigations, the 
monoamine oxidase inhibitor deprenyl has 
been shown to slow markedly the progres
sion of Parkinson's disease, presumably by 
retarding the loss of dopamine neurons9• It is 
possible that the controlled release of BDNF 
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NEWS AND VIEWS 
R~SUM~-----------

Ship in the night 
AcTivE galaxies are known to show all kinds 
of variabil ity, but the appearance of a 
wholly new feature in the spectrum of one 
such galaxy, Markarian 231, is more of a 
surprise, especially as the new feature is 
at about one-third the redshift of the 
galaxy itself. T11is means the changed 
spectrum, noticed by T. Boroson et at. 
(Astrophys. J. Lett. 370, 19; 1991) in a 
comparison between recent observations 
and data from 1977, cannot be due to 
changes in Markarian 231 itself. Instead, 
suggest the authors, a cloud of obscuring 
gas happens to have moved between us 
and the active galaxy sometime between 
1977 and now. Absorption features due to 
intervening clouds are a common 
occurrence in the spectra of quasars and 
active galaxi es, but little is known about 
the nature of the clouds. Continued 
observations of Markarian 231 should 
allow the size, density and speed of this 
one cloud to be measured with some 
accuracy, say Boroson et at. 

src surprise 
Work reported by P. Soriano and 
colleagues in Cell (64, 693-702; 1991) 
shows that c-src may not be as 
indispensable to the control of the cell 
cycle as its prominent role as a cellular 
proto-oncogene might suggest. Mice 
lacking functional c-src alleles survive for 
at least a few weeks after birth, implying 
that the gene's function may be partly 
complemented by other members of the 
tyrosine kinase family. Equally surprising is 
the observation that the src-deficient mice 
display a recessive form of osteopetrosis, 
a condition which in humans causes death 
at various ages due to bone malformation 
affecting vital organs - the gene is 
normally expressed at high levels in the 
central nervous system and blood 
platelets, but no abnormalities in these 
cell lineages were detectable in the mice. 

In the swim 
ONE of the most curious of fossil finds to 
come out of China in recent years- the 
diapsid reptile Hupehsuchus from the 
Middle Triassic- has been the subject of 
extensive preparation and thorough 
anatomical redescription by L. Carroll and 
Z. Dong (Phil. Trans. R. Soc. 8331, 
131-153; 1991), yet its phylogenetic 
relationships remain an enigma. 
Fish-shaped, with a laterally compressed 
body and flipper-like limbs, the 
1-2-m-long animal was clearly adapted to 
an aquatic lifestyle; but the incongruously 
small head, with long, delicate and 
completely toothless jaws, is reminiscent 
of nothing so much as a baleen whale. 
Even the existence of a primitive and 
slightly older relative, Nanchangosaurus, is 
no help in unravelling the fossil's affinities. 
As Carroll and Dong point out, secondary 
adaptations to life in water typically make 
it exceedingly difficult to establish the 
phylogenetic position of such creatures. 

195 


	In the swim



