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with advanced chronic renal failure and not on haemodialysis
became positive when phosphate as well as calcium was
administered. They gave 15 or 20 g of calcium carbonate in
the morning and 5.6 or 8X4 g of calcium phosphate in the
evening. When calcium phosphate was given alone the plasma
concentration of phosphate rose, but when calcium carbonate
was given as well it fell. Calcium and phosphate were
retained in the proportion of 4 to 1, a ratio similar to that
found in normal bone. These changes were of a similar
magnitude to those found in normal persons, and they cast
doubt on the "vitamin D resistance" hypothesis.
That calcium and phosphate supplements may be of

clinical value in maintenance haemodialysis is suggested by
J. R. Curtis and his colleagues.9 They report that they
observed improvement in radiological appearances and a
reduction in serum alkaline phosphatase in a small number
of patients whom they treated. Though metastatic calcifica-
tion did not occur in these patients, the safety of this treat-
ment needs to be confirmed, and plasma concentrations of
calcium and phosphate should be watched carefully when it
is given. If their product exceeds 7010 the risk of calcification
in arteries, eyes, and joints is high.
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Flashes in Astronauts' Eyes
The possible cause of flashes in the eyes of Apollo astro-
nauts on their way to or from the moon, reported last
November,' has been further investigated at the Atomic
Energy Research Establishment at Harwell.2 The authors of
the latest report put four people inside an enclbsure which
they call a "blockhouse", presumably because it blocks out
all radiations except those used for the experiments, which
enter through a hole 5 cm in diameter. The blockage was
effected by walls made of alternate layers of concrete and
boron-loaded paraffin. The radiations used were neutrons of
3 million and 14 million electron volts, produced by the
action of a beam of deuterons on deuterium and tritium by
an accelerator. These radiations were beamed through the
hole in the blockhouse at the heads of observers inside, who
had previously been dark-adapted for at least 30 minutes.
When facing the beam directly the observers saw at 300

to 600 away from the beam numerous short streaks of light
of up to 20 length in the visual field, all sharply-defined
and bluish-white or colourless, lying in a direction radial to
the centre of the field, and of equal brightness along their
length. The streaks appeared at rates varying between 10
per second and one every three seconds. In the centre of
the visual field the observers saw fainter but more numerous
points of light or very short lines. When they turned their
heads to get the beam directly from the side, still entering

both eyes, all four observers saw a higher rate of streaks,
still of up to 20 in length, predominantly horizontal and
most numerous near the periphery, while the points of light
were fewer in proportion. With the beam directed at the
backs of their heads, three of the observers could see
nothing, though the other saw flashes at about one every three
seconds. The experimenters take this as evidence that stimu-
lation of the visual cortex at the back of the brain cannot be
the cause of the phenomenon. Nor do the experimenters be-
lieve it can be due to stimulation of the optic nerve.
How do these results differ from the experiences of the

Apollo astronauts? The energies used were below the thres-
hold of the so-called Cherenkov radiation, which is pro-
duced by the interaction of a primary cosmic ray particle
with the eye fluids and tissues. The authors of the report
remain uncertain whether this radiation accounts for all,
some, or none of the flashes seen by the astronauts. How-
ever, their experiments at Harwell show that stimulation of
the retinal receptors, "either the rods or their associated
nerve cells", could produce flashes similar to those seen. The
experiments have therefore shown a possible mechanism for
the flashes, but have not finally settled the question of their
real cause. The authors conclude: "The use of single, high
energy particles may eventually prove a useful additional
probe for exploring the properties of the retinal receptors".
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Cyclophosphamide and the
Bladder
Studies in animals have shown that the administration of
cyclophosphamide may produce definite pathological changes
in the wall of the urinary bladder." Necrosis, repair, and
hyperplasia have been seen, affecting both the epithelial and
muscle layers. Probably metabolic products of cyclophos-
phamide rather than the drug itself are responsible for this
effect. There is now good evidence that similar changes may
occur in humans after cyclosphosphamide therapy. These
resemble changes seen after irradiation, and examination of
the cells in the urinary sediment has shown atypical
epithelial cells with hyperchromatic, irregular nuclei.5 Exam-
ination of the bladder itself may show necrotic haemorrhagic
lesions with little attempt at repair, or hyperplastic changes
associated with chronic cystic cystitis.6
W. W. Johnson and D. C. Meadows7 have recently ana-

lysed the frequency of bladder fibrosis in relation to the dose
and length of treatment with cyclophosphamide. Necropsy-
in 40 children treated with cyclophosphamide for cancer
showed that 10 had bladder fibrosis and three also had
telangiectasia of the mucosa. This fibrosis could affect the
whole thickness of the bladder wall and all the changes were
irreversible. Though 9 out of the 10 patients with bladder
fibrosis had been treated for over 20 weeks, the duration of
therapy did not seem as important as total dosage. The
fibrosis occurred when the total dosage exceeded 6 g/m2 of
body surface area, and the more severe changes were associ-
ated with the highest doses. Only five patients had any symp-
toms and all of these had macroscopic haematuria. There
was no evidence of actual tumours in the bladder, and none
have yet been reported, though an increased incidence of
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