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not needed; we argued rather that 
experience-dependent mechanisms might 
be less important than previously thought. 
In fact, we think that the determination of 
the structure of orientation maps by the 
geometry of a cortical area would be a 
good example of an intrinsic (rather than 
experience-dependent) determinant of 
the layout of orientation maps. 

One might consider experimentally 
testing Wolf et al. 's prediction that the 
result of our experiment would be differ
ent in area 17, which has a different geom
etry. Unfortunately this idea is difficult to 
test, as in cats the main part of area 17 lies 
buried in the medial bank and is therefore 
inaccessible to optical imaging. The parts 
of area 17 lying on the surface of the brain 
are very close to the area 17 /18 boundary. 
Because it has been shown that orienta
tion maps are continuous at this border13 

the optically accessible parts of area 17 
will be influenced by area 18 and there-

fore orientation maps in these parts of 
area 17 are again likely to be stable in our 
experimental paradigm. 
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Feeding inhibition by neuropeptide Y 
SIR - OB protein (leptin) is a circulating 
signal linking fat mass to the brain control 
of energy balance1·3_ Administration of 
OB protein to the brain induces long-last
ing reductions in food intake and body 
weight of obese ob/ob mice1•2• This strik
ing finding, together with the observation 
that the circulating OB protein concentra
tion is proportional to body fat in 
humans4, has stimulated research on the 
brain mechanisms involved in OB protein 
action. The inhibitory effects of OB pro
tein on neuropeptide Y gene expression2•3 

and secretion2 have led to the proposal 
that neuropeptide Y, a potent stimulator 
of feeding , is the major mediator of the 
actions of OB protein3•6.7. To test this 
hypothesis, we examined the interaction 
of brain administration of OB protein and 
neuropeptide Y on the feeding behaviour 
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of ob/ob mice. We found that OB protein 
inhibits the expected feeding following 
administration of neuropeptide Y. This 
result indicates that OB protein can func
tionally antagonize the actions of exoge
nous neuropeptide Y and suggests that 
the receptor-mediated actions of this neu
ropeptide on feeding are under the con
trol of OB protein. 

We implanted chronic brain-infusion 
cannulas in the lateral ventricle in obese 
C57BL/6J ob/ob mice under anaesthesia. 
We gave free-feeding mice two intracere
broventricular injections; recombinant 
human OB protein (0.001-1 µg per 
mouse) or artificial cerebrospinal fluid 
contained in a volume of 1 µl (ref. 1) fol
lowed 1 h later by single doses of neuro
peptide Y (0.1- 5 µg per mouse) or 
cerebrospinal fluid. 
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of 1 µg per mouse human Ob protein and increasing doses of NPY (n=5-9). Cumulative food 
intake following injection of artificial cerebrospinal fluid (CSF; n=25) is shown in each panel 
for comparison, Food, but not water, was removed from the cage during the 1-h period 
between ICV injections. All experimental procedures were performed according to protocols 
approved by the institutional Roche animal care and use committee. Values, mean ± s.e.m. 
Statistics were tested using Student's t-test with unpaired samples with P <0.05. 
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The figure shows the cumulative food 
intake of these obese ob/ob mice. Food 
intake increases following neuropeptide Y 
injections (a), whereas it decreases follow
ing OB protein administration (b). How
ever, when injections of OB protein 
precede those of neuropeptide Y, 4-h 
cumulative food intake significantly 
decreases less than or equal to that mea
sured following artificial cerebrospinal 
fluid (c). Food intake following 5 µ,g 
neuropeptide Y is similarly inhibited by 
0.1 and 1 µg OB protein (45 %), whereas 
1 ng OB protein has no effect. Clearly, the 
magnitude and time course of food intake 
in these mice are determined by the pres
ence of OB protein (c in the figure). 
Although the stimulatory actions of 
neuropeptide Y on feeding are dominated 
by OB protein, the increased food intake 
following combined OB protein and 
neuropeptide Y administration indicate 
that the neuropeptide is still acting at its 
post-synaptic receptors. 

Our results suggest that OB protein 
determines the sensitivity of the feeding 
response to exogenous neuropeptide Y. 
OB protein, when placed into the lateral 
ventricle, may alter the binding of exoge
nous neuropeptide Y to its receptors that 
are critical for feeding and/or may inhibit 
downstream signal transduction5•8• Thus, 
it appears that neuropeptide Y interacts, 
particularly in the early post-injection 
period, with OB protein or OB protein
dependent signalling processes contribut
ing to the regulation of body energy 
balance9·10• Nevertheless, our results are 
also consistent with other mediators of 
OB protein action, for example as sug
gested by a report that normal-weight 
mice lacking neuropeptide Y respond to 
perifiheral administration of OB pro
tein 1• Disruption of the usual balance 
and interplay between OB protein, 
neuropeptide Y and other unidentified 
mediators of OB protein action seem to 
be important factors in the aetiology 
of obesity and non-insulin-dependent 
diabetes mellitus5•8. 
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