
© 1968 Nature Publishing Group

722 

energy between protons and electrons due to collisions 
is too slow to justify the assumption that the solar 
wind can be treated as a single fluid by the Navier
Stokes equation, for example. At the Earth's orbit, 
for ·instance, the rate of energy exchange would be great 
enough to justify the one-fluid approximation only 
if the electron temperature were less than 1,000° K, 
which is not supported by experimental measurements. 
In the circumstances, Hartle and Sturrock chooee to 
work with a model in which the electron and proton 
temperatures of the solar wind can differ (although 
they retain the simplifying assumptions about the 
effects of solar rotation and magnetic field which are 
common in other theories). Fortunately, the analysis 
is simplified to some extent by the way in which the 
requirement that there should be no net transport of 
charge from the Sun implies that the particle densities 
of the two components of the solar wind should every
where be equal. The solutions are, of course numerical. 

The ideal, unattainable as it turns out, is that it 
should be possible to derive the properties of the outer 
corona and the solar wind from a specification of 
temperature and density at the base of the corona. 
In practice, the assumption of a particle density equal 
to 2·3 x 108 em- 3 and a temperature of 1·2 x 106 K 
leads to the prediction of a solar wind at the orbit of 
the Earth which is at once thinner and cooler than any 
observed in practice. Hartle and Sturrock point out 
that the discrepancy is no doubt to be attributed to 
the dissipation of a non-thermal source of energy in the 
corona, which is why they have chosen to construct 
models of the solar wind based on the properties of 
the corona at a height of one solar radius above the 
Sun, where observations by Blackwell during the solar 
eclipse of 1954 have provided usable estimates of 
density and temperature. Reasonably enough, all 
assumptions seem to yield a slowly increasing outward 
velocity which seems to amount to 100 km s-1 at one 
radius from the Sun. Near the Sun and out to a distance 
of 20 radii, agreement with eclipse data seems reason
ably good. It is therefore something of a disappoint
ment that the agreement between the predictions of 
the theory and observations from spacecraft at the orbit 
of the Earth is far from satisfactory. On the whole, 
the two-fluid theory yields temperatures and velocities 
which are too low. It remains to be seen whether the 
missing element in the theory is non-thermal dissipa
tion above 20 solar radii or whether, alternatively, the 
discrepancies are to be accounted for by the special 
effects of disturbed regions on the surface of the Sun. 

Hookworm Infection 
INFECTION of man with "abdominal worms" has been 
known to be associated with anaemia for about 3,500 
years, but it is only in the last decade that evidence has 
been obtained showing that it is, in fact, intestinal 
haemorrhage that is the primary pathogenic mechanism 
in the induction of hookworm anaemia. In a paper 
entitled "Pathogenesis and Immunity in Hookworm 
Infection", delivered at the Royal Society for Tropical 
Medicine and Hygiene on May 16, Dr T. A. Miller, 
of the Well come Laboratories for Experimental Para
sitology at the University of Glasgow, described circum
stantial evidence suggesting that man, like animals, 
may develop immunity to reinfection with hookworms. 
Measurement of the daily loss of whole blood in the 
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faeces of pups infected with Ancylostoma caninum indi
cated that this was equivalent to approximately 8 per 
cent of the total circulating blood volume, but wa!-i 
sometimes as high as 20 per cent on several consecutive 
days. For the sake of comparison, if extrapolated to 
humans, this would, according to Dr Miller, represent 
a continuous loss over 18 days of about 0·33 l.jday, with 
an occasional daily maximum of about l l. and with 
cumulative losses in 12 days approximately equivalent 
to the total circulating blood volume. 

Surprisingly, pups are able to compensate for tlw 
severe blood loss. Furthermore, when present in th(· 
canine intestine in large numbers, hookworms either 
seem unable, or find it unnecessary, to take such large 
quantities of blood as when there are fewer worms. 
There is some evidence that a similar situation may 
occur in man. 

Vaccination of pups with X-irradiatcd larvae of 
A. caninum has been shown by Dr Miller to protect 
dogs of any age against the establishment of hook
worms from challenge infections of the normal parasite. 
In these vaccinated pups a haemorrhage-suppressing 
effect of the immune response was concluded to be a 
part of the general immune phenomenon, and may bf' 
associated with an anti-worm metabolite elaborated bv 
the pups as a result of vaccination. In this contex't 
Dr R. E. Thorson has shown that the sera of immun(' 
dogs contain antibodies capable of inhibiting thP 
proteolytic enzymes, but not the anti-coagulants of 
A. caninum. 

According to Dr Miller, although the chief benefit of 
this vaccine will be conferred on dogs, there is likely to 
be a considerable public health value to man as well. 
Thus a reduction in the intensity and incidence in the 
pet population of infection with the three hookwormr-; 
A. braziliense, Uncinaria stenocephala and A. caninurn. 
which cause creeping eruption in man, would be bene
ficial to all concerned. 

Whether or not man can develop acquir(~d immunity 
to reinfection with hookworms is not easily determined. 
because human subjects cannot be infected experi
mentally. As Dr Miller pointed out, however, in many 
areas of the world, man is constantly exposed ami 
rc-exposed to severe hookworm infection from thl' 
heavily contaminated environment, and yet he survives. 
Furthermore, fatal hookworm infection in endemic areas 
has only been described in young children. This 
preponderance of the chronic rather than the acute 
infection indicates that acquired resistance or immunity 
may be involved. 

Bagnall's Thrips 
RICHARD SIDDOWAY BAGNALL (1889-1962) was an 
outstanding amateur entomologist during the first part 
ofthis century. He is known mainly for his studies on 
Thysanoptera (thrips) and Collembola, but he also 
published numerous papers on other orders of insects 
and arthropods. Between 1907 and 1936 he published, 
in the order Thysanoptera alone, some 577 species
group names and 100 genus-group names as well as a 
num her of family and other higher groups. Thrips are 
minute exopterygote insects with piercing mouthparts. 
Most of them feed on plants and some are serious pests 
in that they rob the plant of sap. They also often cause 
malformations and in some cases inhibit the develop
ment of fruit. 
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