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Ca2 + and are usually found in plasma 
membranes. Both adrenergic and choliner
gic stimuli cause breakdown of these 
lipids10,11 which would be followed by a 
loss of PI for their resynthesis. Whether 
this could explain the Pl response generally 
remains to be seen, since the polyphos
phoinositides occur in such low concen
trations in most tissues. Polyphosphoino
sitides are unlikely to replace PI in a 
calcium gating theory, because their hydro
lysis seems to require calcium 11 , 12 • 

Nevertheless, on the basis that there is a less 
obvious calcium requirement for the vaso
pressin-induced breakdown of triphos
phoinositide in hepatocytes 13 , Michell now 
seems prepared to shift his ground from PI 
to this lipid. 

What are PI and polyphosphoinositides 
doing if not Ca2 + gating? There is no 
shortage of suggestions but none provides 
a convincing general explanation. 
Conversion of PI to diacylglycerol, for 
example, could produce a localized 
increase in membrane fluidity. This in turn 
could facilitate exocytosis or protein-pro
tein interactions in a membrane. Recent 
work suggests that polyphosphoinositides 
and PI may control protein kinases 14•15 • 

Activation of some receptors leads to 
protein phosphorylation, so the possible 
involvement of inositol lipids deserves 
further study. 

The inositol lipids are rich in arachidonic 

acid and another theory of the PI response 
is that receptor-linked hydrolysis supplies 
this fatty acid for prostaglandin 
synthesis16 • Since many systems showing 
the PI effect do not require prostaglandins 
for the physiological response, this theory 
cannot apply generally. 

It would be tedious to continue the list of 
inadequate answers to the puzzle of PI. If 
this is goodbye to the calcium gating 
theory, we shall miss it, at least until we 
have a better explanation. D 
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A new model for giant H II shells 
from J.C. Raymond 

SEVERAL years ago it was realized that the 
energy injected by supernovae can 
determine the overall structure of the 
interstellar medium 1•2 • When it is 
considered that the energy flux of the wind 
of an early-type star is roughly one per cent 
of the stellar luminosity it is also apparent 
that over its short lifetime of a few million 
years, an O star transfers more energy to 
the interstellar gas through its powerful 
wind than it does in its supernova demise. 
(0 stars are massive and very hot blue 
objects often associated with dust clouds.) 
Theoretical models of the bubble created 
by such a wind in the surrounding H II 
region have been available for more than a 
decade3•4 and nebulae having very low 
densities near the centre, such as the 
Rosette Nebula, have been considered 
examples of the phenomenon. Since 0 
stars are generally formed in groups, it is 
expected that the winds of the stars in a 
group, together with any supernovae 
resulting from the rapid evolution of these 
massive stars, will act together to produce a 
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larger bubble5 • It is only quite recently that 
observations of young star clusters and the 
associated shells have become sufficiently 
precise for a detailed comparison with the 
theories. 

One such investigation has found 
excellent agreement between observations 
of the Cygnus Superbubble and the 
expanding bubble model6 , but a second, by 
M. Dopita and colleagues, argues against 
the straightforward expansion model for 
an object in the Large Magellanic Cloud7 • 

The latter group favours a model in which 
the stellar winds balance the collapse of the 
neutral hydrogen cloud from which the 
stars were formed 8 • In this model, the star 
cluster is offset from the centre of the 
collapsing cloud with the result that the 
standing shock wave created in the stellar 
wind is oblique. The normal component of 
the wind velocity is thermalized, providing 
the pressure to balance the collapsing 
cloud, while the tangential component 
becomes a flow along the inner surface of 
the shell. This flow produces velocity shifts 
which are largest close to two opposite sides 
of the bubble, with a band of nearly zero 
doppler shift (purely tangential velocity) 
across the middle. The model is similar to 
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one recently proposed for the origin of 
Herbig-Haro objects from the winds of T 
Tauri stars9 • 

Dopita et al. have made a wide variety of 
observations of N70, a giant filamentary 
shell in the Large Magellanic Cloud. It is a 
hollow shell 110 pc in diameter containing 
the O association Lucke 114. Spectra of 
nine stars in the cluster and spectra and 
surface photometry of the shell itself, along 
with radio observations, demonstrate that 
photoionization by the stars accounts for 
the observed emission in the optical lines. 
Neither radio nor optical evidence supports 
the earlier suggestions that the shell is an 
old supernova remnant. 

There are two arguments against the 
model of the standard expanding bubble 
created by the stellar winds - the age of the 
cluster, about 6 x 106 years based on the 
stellar spectra, and the pattern of velocities 
in the shell, with doppler splittings up to 
90 km s-1 • While the inferred mass loss 
rates of the cluster stars are adequate to 
produce a bubble of the observed size with 
an expansion velocity of 40-50 km s-1 , its 
age would be less than one million years. 
Unless something like the effect of mass 
loss on the evolution of the cluster stars 
caused an order of magnitude overestimate 
of the age of the cluster, the observed 
doppler velocities of the shell are not due to 
overall expansion. 

The second argument against the ex
pansion picture is the pattern of velocity 
splittings. A nice correlation is found 
between the observed velocity splittings 
and those predicted by a model which fits 
the slightly non-circular shape of the 
nebula. The primary evidence against 
expansion comes from several points close 
to the centre of the nebula which show very 
little velocity splitting, though the splitting 
should be largest near the nebula centre if 
the shell is expanding. In the model of flow 
along the bubble surface, this is the region 
where the flow is almost entirely transverse 
to our line of sight. To rescue the expansion 
hypothesis it is necessary to place a high 
density cloud in this section of the shell to 
inhibit the acceleration. Such a cloud might 
be consistent with the high surface 
brightness observed in that region. 

If the new model of flow along the inner 
boundary of the shell is correct, a 
reinterpretation of observations of many 
giant and supergiant shells in the Large 
Magellanic Cloud and other galaxies will be 
required. D 
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