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NEWS AND VIEWS 

consists of an initial brief hyperpolariz
ation , followed by a depolarizing
hyperpolarizing sequence (J. Kauer, 
Tufts University; J. Hildebrand , Uni
versity of Arizona). These complex pat
terns now are open to correlation with 
the specific synaptic interactions being 
revealed in the glomerular microcircuits 
(J. Scott, Emory University; H. Hatt, 
Technical University of Munich) . Their 
similarity suggests that, despite the dif
ferences in outward morphology of the 
vertebrate and invertebrate neurons , the 
processing steps through the glomerular 
circuits may be fundamentally much the 
same. This seems to be one of the 
clearest cases of equivalence between 
vertebrate and invertebrate nervous 
mechanisms at the systems level. 

Of special interest is the insect macro
glomerular complex (MGC), a cluster of 
identifiable glomeruli specific to the 
male , which receives input from sensory 
neurons narrowly tuned to components 
of female sex pheromones4
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. Projection 
neurons connected exclusively to the 
MGC also respond specifically to such 
components, implying that the MGC 
acts as a labelled line for these signal 
molecules (see figure). Vertebrate exam
ples of identified glomeruli include the 
accessory olfactory bulb, specialized for 
mating odours, and the modified glom
erular complex, active in suckling rat 
pups. 

Glomeruli lend themselves well to 
quantitative analysis. In different species 
they vary in size from 20 to 200 t-tm in 
diameter. The numbers of glomeruli are 
known for several insect species, varying 
between about 50 and 300 (J. Rospars , 
INRA-Versailles; J. Boeckh; J. Hildeb
rand) , and many glomeruli can be indi
vidually identified. Inputs converge from 
100,000-300,000 sensory neurons and 
outputs emerge through 100-800 projec
tion neurons. In the cockroach MGC, 
70,000 pheromone-specific sensory 
neurons converge onto only 15 projec
tion neurons, presumably contributing to 
the extraordinary sensitivity of the male 
moth to the female pheromone (J. 
Boeckh) . 

An active frontier in glomerular re
search is the use of noninvasive markers 
to reveal spatial activity patterns. The 
2-deoxyglucose mapping method has 
shown that different odour stimuli elicit 
overlapping but different patterns of ac
tive glomeruli, and that individual 
glomeruli appear to be functional units 
in these patterns6

. Mapping of the dis
tribution of c-fos messenger RNA during 
odour stimulation has provided strong 
supporting evidence for such patterns 
(M . Leon, University of California, 
Irvine). Voltage-sensitive dyes are re
vealing the complex temporal evolution 
of glomerular patterns elicited by odour 
stimulation m the salamander (J. 
458 

Kauer) , and comparisons of such results 
with patterns revealed by these methods 
in other sensory systems are under way. 

The relation of patterns of glomerular 
activity to olfactory behaviour generated 
considerable discussion. The fact that 
much of the glomerular sheet can be 
ablated in rats without apparent effect 
on odour detection (R. Hudson and H. 
Distel, University of Munich) may have 
several explanations. One is the repre
sentation of some degree of responsive
ness to a given odour in many glomeruli. 
Another is a great deal of plasticity in 
the system; in rat pups , after ablation of 
the normal area of focal 2-deoxyglucose 
glomerular activity induced by pepper
mint odour, a new site appears (M. 
Leon), implying that new connections 
develop rapidly. More sensitive be
havioural tests will be needed , particu
larly for the ability to discriminate be
tween several odours. 

A remarkable unanimity on a number 
of key points emerged from the meeting. 
The glomerulus receives convergent in
put from sensory neurons with similar 
receptor proteins (almost certainly for 
the insect macroglomerulus, probably 
for ordinary glomeruli), thus constituting 
a complex labelled line . It is a site of 
intensive information-processing, ex
tracting and combining features of the 
stimulating molecules . The relative posi
tions of glomeruli have no special im
portance, but rather reflect relationships 
between the molecular information 
being processed. And the projection 
neurons resemble retinal ganglion 
neurons in carrying a distributed repre
sentation of the parallel processing that 
has taken place through the glomerular 
population. 

All of these properties are starting 
points for future experiments, and there 
can be few more promising subjects for 
fruitful cooperation between vertebrate 
and invertebrate neurobiologists on prin
ciples of neural organization. That those 
principles may tell us why information 
contained in different signal molecules is 
universally mapped into neural space by 
means of modules called glomeruli is not 
the least of the attractions. 0 
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DAEDALUS ----------------

Horn of plenty 
THE African black rhinoceros Is rapidly 
being hunted to extinction. The luckless 
animal carries on Its nose a pair of 
horns which are much prized in the 
Orient for their (Imaginary) medicinal 
and aphrodisiac powers. In a heroic 
effort to save the species, a team of 
biologists Is capturing as many rhinos as 
possible, and sawing their horns off. 
This destroys their value to the hunters, 
at least until the horn has grown again. 
Daedalus planned to saturate the 
market with fake rhino hom (perhaps 
from cow horns), but is now developing 
a more honest strategy. 

He points out that the horn Is 
essentially an outgrowth of the skin, like 
a hair or a fingernail. So Instead of just 
being sawn off, It could be excised as a 
viable structure, just as hair-transplant 
surgeons take viable hair roots from the 
back of a bald patient's head, and 
reimplant them on his denuded scalp. A 
rhino whose horns had been excised 
would presumably never grow new ones. 
Thereafter, It could live and breed 
happily without fear of the poachers. 

The excised hom, says Daedalus, 
could also survive. He toyed with the 
appealing notion of reimplanting It on 
the nose of a horse, thus creating a 
genuine unicorn, but the tissue rejection 
problems would be acute. It would be 
easier to root the hom into an artificial 
tissue-culture substrate, fed from a 
heart-lung machine with oxygenated 
rhino blood of the correct blood-group 
and enriched with appropriate nutrients. 
The hom-base cells would be unaware 
that they were no longer part of a living 
animal. The excised horn would continue 
to grow. 

Daedalus reckons that it should last 
for ever. With luck It will be free of the 
'programmed cell death' that afflicts 
many living tissues- after all, human 
hair and nails are said to keep growing 
for some while after their owner has 
died. But even a limited-life hom might 
be 'Immortalized' by some sort of 
hybrldoma technology, perhaps by 
infusing it with the appropriate proteins 
from a papilloma virus. It could also be 
supplied with suitable hormones to 
maximize Its growth rate. Even a 
continuous pull might help - human 
hair grows faster If pulled steadily. 

Thus the absurd demand for rhino 
horn could be satisfied without 
endangering the species. The noble 
serried ranks of cultured rhino horns In 
DREADCO's hom farm will effortlessly 
supply the market. Growing far faster 
than on their original sites, the horns 
will be cropped repeatedly, either for 
powdering or direct export as authentic 
hom sections. DREADCO biologists will 
be curious to discover whether, against 
all the odds, they have any useful 
medicinal properties. David Jones 
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