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SCIENTIFIC CORRESPONDENCE 

of the right upper extremity than to the 
left. This suggestion accords with 
neuroanatomical studies of the spinal cord 
in man, which suggest that the corticospin
al tracts are larger on the right side of the 
cervical enlargement5

·
6

. Many of these 
fibres originate in the left hemisphere 
(primarily those of the lateral corticospin
al tract), and terminate in the right ventral 
horn of the cervical cord, where they 
innervate motor neurons governing the 
right upper extremity and related axial 
musculature. Moreover, electrophysiolo
gical studies of the primary motor map in 
non-human primates indicate that the 
somatotopic representation of the prefer
red paw is usually more extensive than 
that of the non-preferred paw7

. Finally, 
volumetric measurements show that the 
right hand of right-handers is significantly 
larger than the left8

. Based on what is 
known about trophic interactions between 
neurons and their peripheral targets9

, the 
larger size of the right hand also implies a 
greater amount of neural circuitry de
voted to the governance of this extremity. 

This conclusion is supported by other 
lines of evidence linking extraordinary 
performance to increased cortical repre
sentation. Examples are the remarkable 
amount of cortical sRace devoted to the 
rhinarium of pigs 10

· 
1

, the lips of sheep 
and goats 10

, the tail of spider monkeys 1 
, 

the paws of raccoons 13
·
1 

, the whiskers of 
rats and mice 15

, and the rays of star-nosed 
moles 16

. We suggest that hand preference 

in man is also instantiated by a greater 
amount of circuitry in corresponding neu
ral centres. The gross measurements of 
the central sulcus that we have reported 
here argue for a detailed lateral compari
son of the cytoarchitectonic areas along 
the entire human central sulcus. 
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Angiogenic activity of enzymes 
SIR~ We have purified thymidine phos
phorylase (dThdPase), an enzyme in
volved in pyrimidine nucleoside metabol
ism, from human placenta 1

• The activity 
of this enzyme has been reported to 
increase in several types of malignant 

tumours in man 1.2, but little is known 
about its precise physiological functions. 
We have shown that 120 amino acids of 
human dThdPase are identical to the 
sequence of platelet -derived endothelial 
cell growth factor (PD-ECGF)3

, and that 
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Chemotactic activity of dThdPase. The number of BAE cells 
which migrate towards dThdPase. bFGF, PD-ECGF and 2-
deoxy-D-ribose is shown. Values are the average ± s.d. of 
three determinations. The chemotaxis assay using BAE cells 
was performed as described 7

. Collagen coating of the upper 
wells was necessary for BAE cell adhesion. BAE cells (1 x 106 

cells per well) were added to the upper wells and the 
compounds at the indicated concentrations in modified 
Eagles Medium supplemented with 1% fetal calf serum were 
added to the lower wells. For the control, the medium 
supplemented with 1% serum was added. The number of cells 
migrating to the lower surface of the filter was determined. 

198 

recombinant PD-ECGF has 
dThdPase activitl·5

. PD
ECGF was originally iso
lated as an endothelial cell 
mitogen from platelets('; it 
has chemotactic activity in 
vitro and angiogenic activity 
in vivo7 ·x, but does not 
stimulate cell prolifer
ation9. Here we show that 
dThdPase also has chemo-
tactic and angiogenic 
activity. 

The figure shows that 
bovine aortic endothelial 
(BAE) cells migrated in re
sponse to PD-ECGF and 
dThdPase in a manner 
that was dose-dependent. 
We took two different 
approaches to investigate 
whether dThdPase has 
angiogenic activity in vivo. 
First, we investigated the 

effect of dThdPase on the developing 
vascular system of the chick chorioallan
toic membrane (CAM assay) and found 
that recombinant PD-ECGF and purified 
dThdPase induce a dose-dependent 
angiogenic response. Second, we investi
gated the angiogenic activity of com
pounds in gelatin sponges implanted into a 
mouse subcutaneous pouch10

. The 
haemoglobin content extracted from each 
sponge is a parameter of vascularization. 
The angiogenic response was evident at a 
dose of 10 j..lg basic fibroblast growth 
factor (bFGF) and dThdPase. 

A competitive inhibitor of dThdPase, 
6-amino-5-chlorouracil, almost complete
ly inhibits the angiogenic effect of 
dThdPase, but does not significantly in
hibit that of bFGF. These findings suggest 
that dThdPase itself is reponsible for the 
angiogenic activity, and that the 
dThdPase activity is indispensable for the 
angiogenic effect of dThdPase. 

We thus examined the angiogenic activ
ity of the degradation products of thymi
dine by dThdPase as well as 2-deoxy-D
ribose, a dephosphorylated product de
rived from 2-deoxy-D-ribose-1-
phosphate. Angiogenesis was induced in 
72% of the eggs by 6.7 ng (50 pmol) 
2-deoxy-D-ribose. Thymidine, thymine, 
2-deoxy-D-ribose-1-phosphate and D
ribose do not have significant angiogenic 
activity at the same dose as that of 2-
deoxy-D-ribose. 

In conclusion, PD-ECGF, dThdPase 
and 2-deoxy-D-ribose have chemotactic 
activity in vitro and angiogenic activity in 
vtvo. PD-ECGF does not induce 
angiogenesis by direct stimulation of en
dothelial cell proliferation9. The enzyma
tic product(s) may stimulate the chemota
xis of endothelial and possibly other cells, 
causing angiogenesis: 2-deoxy-D-ribose 
may be one such product responsible for 
angiogenesis by dThdPase. 
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