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AIDS in the human brain 
THE causative agent of acquired immune 
deficiency syndrome or AIDS (variously 
known as LAV, HTLV-III or ARV virus) 
is akin to the lentiviruses1

• It would 
appear, on current estimates of AIDS 
virus prevalence in the US population ( ab­
out 0-5 per cent), that between 10' and 106 

persons may develop lentivirus-like en­
cephalopathies during the next fifteen 
years. When other animals are infected 
with similar lentiviruses (maedi-visna 
virus in sheep), the disease is progressive 
and fatal, with an incubation period of one 
to six years. The duration of AIDS en­
cephalopathies already known in humans 
is not well established but may range from 
one to 14 years. 

The similarities between the two dis­
eases and their causative agents are estab­
lished experimentally. Both of them, 
RNA retroviruses, are integrated into the 
genome of the host's cells as proviral 
DNA. Efforts to treat the viral DNA must 
include protection for the host's DNA, a 
task of which we are at present incapable. 
Both AIDS virus and the Ientiviruses pos­
sess the properties of "antigenic drift", 
lessening the likelihood of a vaccine as we 
now understand vaccines. Thus, the bur­
den of disease control falls on epidemiolo­
gy and prevention. 

The implications of such a large number 
of men, women and children with progres­
sive disease for the economy, health care 
system and emotional state of society arc 
unprecedented. The scientific necessities, 
the need to develop strategies for dealing 
with a new type of human infection and 
producing a lifetime virat'mia pose scien­
tific puzzles of dizzying proportions. Even 
if my estimates of clinical neurological dis­
ease are in error by one or more orders of 
magnitude, the tragedy is still shocking, 
especially as it comes on top of the already 
manifest deaths due to AIDS immune 
suppression. If AIDS is a lentivirus dis­
ease, the immune-suppressed AIDS pa­
tients may be only the tip of the iceberg. 

The.threat of AIDS as a lentivirus dis­
ease should motivate politicians, public 
health workers and scientists to establish a 
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unified plan for AIDS prevention on loc­
al, national and international scales. Since 
the mechanics of transmission of AIDS­
lentivirus are known, the great risk associ­
ated with anal intercourse, promiscuous 
heterosexual encounters, blood to blood 
contact and the use of shared drug injec­
tion paraphernalia must be explained in 
the most specific terms to all levels of soci­
ety. Those already infected must be in­
cluded in the strategy. Universal blood 
testing should not be ruled out. If AIDS is 
a lentivirus epidemic, to err on the side of 
caution would be prudent. 
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Earnshaw's theorem 
SIR-This theorem is not often mentioned 
in scientific journals. It denies the possi­
bility that an electric charge can be held 
stable solely under the electrostatic influ­
ence of other electric charge. It was used 
in a recent letter (Nature 317,208; 1985) to 
refute a case put earlier by Berezin (Na­
ture 315, 104; 1985). It is as well to keep in 
mind that the Reverend Samuel Earnshaw 
developed his theorem with an eye to the 
constitution of the aether as a medium 
comprising a structured system of electric 
charges, separated by what, presumably, 
would be regarded as a truly void state of 
the vacuum. The theorem fails if the 
charges permeate a charge plenum or con­
tinuum having a charge density, because 
displacement can then be subject to a 
linear restoring force rate, owing to in­
teraction with this continuum. 

We have now come to accept that the 
vacuum medium does have some rather 
special characteristics and a possible struc­
ture, so it is not unlikely that it comprises 
electric charges permeating a charge 
plenum, notwithstanding the Earnshaw 
theorem. 

If this is the case, then the theorem can­
not even be applied without some reserva­
tion when considering the mutual stability 
of charge in matter. The support for the 
structured vacuum is enhanced by the re­
lated theoretical derivation of the fine­
structure constant in terms of the geomet­
rical features of an electrical charge sys­
tem neutralized by a charge continuum. A 
value of the fine-structure constant in 
matching accord with its measurement at 
the level of one part in ten million has 
recently been reported from such analysis 
(Phys. Lett. HOA, 113; 1985). 
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Price of star wars 
SIR-R. V. Harrowell (Nature 317, 470; 
1985) criticized the proposed Strategic 
Defense Initiative on the grounds that if it 
is successful it will supposedly release 
deadly amounts of unexploded plutonium 
into the atmosphere. 

Let us compare the radioactivity of this 
plutonium with that of the radioactive 
material already present in the air. 
According to that arcane source of data, 
The Handbook of Chemistry and Physics 
(66th edition), the atmosphere masses 
5.136 hexillion grams, its mean relative 
molecular mass is 28.966, and the molecu­
lar fraction of radon is one part per hcxil­
lion. If we combine this information we 
see there are 0.18 moles of radon in the 
atmosphere. The half-life of radon is 3.82 
days and that of plutonium is 24,110 years; 
radian is therefore 2.3 million times as 
radioactive as plutonium. The equivalent 
of 400,000 moles (about 100 tons) of plu­
tonium is already present in the air in the 
form of radon. We can compare that with 
the mass of 5,000 warheads at 10 kg of 
plutonium each, that is, 50 tons. 
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Metric system 
SIR-There is a further problem to be con­
sidered in the controversy about ambi­
guities in metric notation, affecting the 
acquisition of mathematical concepts by 
school children. 

In the days of Imperial measures, areas 
used to be denoted in units of square in­
ches, square feet, etc. Such quantities 
were usually written in the form: "16 
square inches" or "16 sq. ins". This was 
naturally read by the child as "sixteen 
square inches", and was quite unambi­
guous. 

Nowadays it is common to denote areas 
in the metric system as follows: "16 cm'" 
which is naturally read as "sixteen cen­
timetres squared". A very understandable 
confusion then arises in a young mind be­
tween "16 centimetres squared", which is 
just acceptable as a way of expressing 16 
cm", and "sixteen centimetres square" 
which can only mean 256 cm'. 

The meaning of "sixteen square cen­
timetres" is thus obscured, and is not easy 
to clarify in verbal terms. 

The fault arises, of course, from the 
linguistic confusion between "square" and 
"squared" which employs minimal coding 
to represent an important difference. 
However this confusion is not helped by a 
system of notation which itself confuses 
units and quantities. 
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