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be arrived at along different paths. We would expect traffic
offenders to be as susceptible to classification as the others
and to find occasional habitual and situational (perhaps only
when intoxicated) offenders, pathological and non-
pathological offenders in n,europsychiatric terms, and some
offenders who prove resistant to all treatment and a more
numerous fringe who are easily deterred or corrected.

Professor T. C. Willettl has confirmed that this may indeed
be so, and he provides us with much information on people
who commit serious motoring offences. His work has im-
plications for crime in general as well as for the treatment
of motoring offenders. People who commit serious motoring
offences are younger than average, more often male, lower
in intelligence, education, and occupational standard, and
have a longer criminal record both for motoring and non-
motoring offences (half have three or more convictions).
They are more apt to have a disturbed background, such as
unstable employment and heavy drinking. They do not
usually regard themselves as criminals and are unlikely to
admit to feelings of guilt or contention. Personality testing
shows them to be more aggressive and sqlf-confident than
average, and while they show little hostility to the police
nearly two-thirds are hostile to the courts, feeling that their
sentence was either meaningless or to severe. Nearly half
of them say that the sentence did not influence them at all
and one in five that it changed them for the worse. Four
out of ten were reconvicted in four years, nearly half for a
further serious motoring offence.

Social inquiries are rarely made in court, so that little is
known of the offender. Even his income, when the amount
of a fine is being considered, is usually assessed from his
own statement. Consequently only one in ten thought the
fine a serious hardship. Probation is not often used, even for
alcoholics, who might be expected to need it. Disqualifica-
tion is a serious ipenalty, but experienced offenders ignore
it. One in three drove again wiithin six months of disqualifi-
cation and most were not caught. Serious motoring offenders
thus resemble other serious offenders, and, despite their
danger to the public, penalties make little impression on
them.
Among the remedies that Professor Willett suggests are,

firstly, that more information should be available in court
and more itime taken to use it. In addition he makes several
suggestion for reducing the number of offenders and in-
creasing the efficacy of sentences. He would like to see
probation used more often, and favours an extension of
those offences for which a fixed fine can be paid without
appearance in court. Special days with specially composed
benches should be allocated, and the powers of licensing
auithorities extended to decide appropriate action. He does
not favour imprisonment, and thinks that three months'
disqualification together with a system of rand,om checking
to see that the disqualification is obeyed should usually be
sufficient. Traffic clinics on the lines of those developed in
the U.S.A., Austria, and West Germany might be of help,
he suggests.

So the motoring offender is like other criminals, and, as
R. G. Hood2 concluded about sentencing in general, the type
of penal treatment makes little or no difference to whether
or not further offences are committed. For the hard core of
offenders we seek solutions erratically beitween deterrent
severity and helpful leniency. Often the crime is the stim-
ulus for social measures which might have been taken long
ago. Constructing new roads, redesigning vehicles, writing
new laws, building new prisons, and especially providing

more policemen to give closer vigilance and less opportu-
nity are important. But the really difficult task is to induce
people to want to behave, and this is more likely to be
achieved by parents and teachers than by all the king's
horses and all the king's men.

1 Willett, T. C., Drivers after Sentence, London, Heinemann, 1973.
2 Hood, R. G., in Collected Studies in Criminological Research, Council of

Europe, vol. 1. Strasbourg, 1967.

Toxicity of Nitrosamines
The possible effect of nitrosamines on public health needs
urgent assessment. Though most of the information we have
on their biological effects is recent, large populations have
been exposed for their lifespan to low levels of these sub-
stances. Moreover, it is unlikely that any action will com-
pletely eliminate such exposure in the future.

Nitrites are added to food as a preservative. They un-
doubtedly inhibit the growth of clostridia and hence prevent
outbreaks of botulism. But they interact with secondary
amines, which are present in all tissues, and under certain
conditions nitrosamines are formed. Their presence in fo-od
is well established,' 2 and the amounts found are about
01-5,ug per kg. What is still not clear is the extent to which
added nitrite is responsible for their formation. Nitrosamines
may also form in natural untreated food, such as mush-
rooms,' in cigarette smoke,3 in gastric jUice4 as a result of
chemical interaction, and at various sites as a result of syn-
thesis by bacteria, including some that are pathogenic to
man.5 Recent Government action in reducing the maximum
level of nitrite permitted as a curing agent will at best re-
duce nitrosamines rather than eliminate them from the
environment.

Information on the occurrence and toxicity of individual
nitrosamines is known for only about ten of the large num-
ber that exist. Carcinogenic nitrosamines induce tumours in
many species,6 and the similarity of the metabolism of
dimethylnitrosamine by rat and human liver indicates that
they are probably carcinogenic to man. Other types of
nitroso compounds, such as nitrosamides, are also known,
and these are equally unpleasant in having highly toxic pro-
perties. But far less information is available on the extent to
which man is exposed to these. Many nitrosamides are
known to be toxic, particularly to the liver, and to be muta-
genic and carcinogenic, though not all possess this whole
range of toxicity.
The toxicity of nitrosamines was first brought to light as

a result of exposure of industrial workers, and a follow-up of
these may throw some light on human susceptibility to
them. But the number of exposed individuals who can be
traced is exceedingly few, so that at best only a suggestive
answer can be expected from this approach to the problem.
A second approach is by epidemiological survey. Much
thought has been given to identifying areas which have high
concentrations of nitrate or nitrite in the environment. Some
parts of South America, particularly Chile and Columbia,
meet this requirements and it may not be a coincidence that
gastric carcinoma is ebpecially common there. Another pos-
sibility is suggested by observations7 that the Cantonese have
a high incidence of nasopharyngeal cancer and that in fish
consumed in the area both dimethyl and diethylnitrosamine
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are present. A third experimental approach is to follow up
patients with chronic infections of the renal tract, especially
those cases in which the principal causative organisms are
shown to possess the ability to synthesize nitrosamines.
Correlations might appear between tumours in individual
patients and the urinary excretion of nitrites or specific
nitrosamines.

Clinical and epidemiological approaches to problems of
this kind are in practice far more complex and difficult than
may be apparent. Problems of organization, techniques, and
chemical analysis are formidable and present a real challenge
to scientific ingenuity. A fourth approach is to study the
pattern of tumour incidence in animals exposed to known
amounts of specific nitrosamines. Such studies also present
problems, principally related to the large number of animals
required to establish accurate dose-response relationships,
the conduct of experiments using highly toxic and carcino-
genic agents, and the extrapolation of the results to man. But
as such studies have been started it may be inferred that at
least some of the difficulties have been overcome.

At present we have no clear quantitative indication of the
risk that nitrosamines in the environment may present to
man. To some workers in this field the expectation is that
the hazards are low, if present at all, though this is still
guesswork. However, none would question the desirability
of promoting research that will provide more convincing
conclusions.

1 Ender, F., and Ceh, L., Food and Cosmetics Toxicology, 1971, 6, 569.
2 Fazio, T., White, R. H., and Howard, J. W., 7ournal of the Association of

Official Analytical Chemists, 1971, 54, 1157.
3 Rhoades, J. W., and Johnson, D. E., Nature, 1972, 236, 307.
4 Sen, N. P., Smith, D. C., and Schwinghamer, L., Food and Cosmctics

Toxicology, 1969, 7, 301.
5 Hawksworth, G., and Hill, M. J., Biochemical,7ournal, 1971, 122, 28P.
6 Magee, P. N., and Barnes, J. M., Advances in Cancer Research, 1967, 10,

163.
7 Fong, Y. Y., and Walsh, E. O'F., Lancet, 1971, 2, 1032.

Disorders of Magnesium
Metabolism in Infancy
Magnesium was first identified by Sir Humphrey Davy in
1808.1 In 1900 J. Loeb2 demonstrated its importance for
the rhythmical contraction of muscle, and in 1913 R. Will-
statter3 showed that magnesium occupied a central position
in the chlorophyll molecule. Magnesium is the fourt-h most
abundant cation in the body, only 1% of it being extra-
cellular.
Many enzyme systems depend on the presence of mag-

nesium, but there is no evidence that they are inmpaired in
the disorders of magnesium metabolism normally seen in
clinical practice. These concern mainly alterations in the ex-
tracellular magnesium, as measured by plasma or serum
levels.
The plasma magnesium remains remarkably constant in in-

fants and adults at 1.5-2-8 mg per 100 ml.4 Though a
variety of symptoms in adults have been attributed to hypo-
magnesaemia, in infancy the only symptoms and signs re-
liably associated with it are fits, hyper-irritability (jitteri-
ness), exaggerated tendon reflexes, and increased muscle
tone.5 These symptoms tend to develop below a plasma
level of 1.2-1.5 mg per 100 ml,45 and there is usually a

concomitant hypocalcaemia whidh is resistant to calcium
sakls and vitamin D.

Treatment of the hypomagnesaemia by oral or parenteral
magnesium salts stops the fits and corrects the hypocal-
caemia. Continued attempts to raise the level of calcium in
the presence of hypomagnesaemia may further depress the
plasma magnesium and increase -the number of fits.5-7
HypertnagnesaemiaO causes drowsiness and loss of tendon
reflexes. It begins at 6-9 mg per 100 ml plasma, and pro-
gresses to depression of the respiratory centre at 12 mg per
100 ml and coma and cardiac arrest at 19-25 mg per 100 'ml.
In infants who suffered hypoxia during delivery the

plasma magnesium is raised, the level being inversely pro-
portional to the Apgar score.9 This hypermagnesaemia is
symptomless and has been attributed to the release of in-
tracellular magnesium due to the metabolic acidosis of
hypoxia. A more important cause of hypermagnesaemia in
the newboen is treatment of roxaemia in the mother by
magnesium salts.'0 The infants may be drowsy and hypo-
tonic, and one premature infant with respiratory paralysis
required an exchange transfusion."
Hypomagnesaemia in infancy is fairly common. In those

of low birth weight the plasma magnesium is usually low'2
for the first three to four days of life, but symptoms are
rare, perhaps because hypocalcaemia is not usually present.
Te babies of diabetic mothers are liable -to develop hypo-
calcaema or hypomagnesaemia and hypocalcaemia,4 usually
between 36 and 72 hours after birth. Another possible cause
of hypomagnesaemia in the newborn is maternal deficiency
of magnesium, which can easily be produced in experimental
-animals.'3 J. Davis and his colleagues'4 have described an
irfant who developed fits on the eightih day of life and was
found to have both hypomagnesaemia and hypocalcaemia.
The fits were relieved by magnesium salts intraoenously and
did not recur. The mother had coeliac disease, untreated for
13 y'ears before delivery, and had hypocalcaemia and a low
serum magnesium.

Maternal hyperparathyroidism is a cause of hypocal-
caemia in the newborn owing to transient hypo)j,arathy-
roidism. Fits usually occur at the end of the first week until
the third week of life. These babies may also have hypo-
magnesaemia.15 The conmmonest metabolic cause of fits in
babies fed on high phosphorus cow's milk preparations is
hypocalcaemia associated with hyperphosplhataemia, w$hich
produces symptoms usually between the sixth and tenth
days of life. In some of these infants hypomagnesaemia has
also been found.5 16 Hypomagnesaemia may also occur in
infants4 after exchange transufsion, after resection of the
intestine, and in association with neonatal hepatitis.
A less frequent but important cause of fits in infancy

accompanied by hypomagnesaemia and hypocalcaemia is a
permanent and specific disorder of absorption of magnesium
from -the small intestine.17-20 All except one infant20 were
males and in one family two children were alfeoted.18 Fits
develop much later than in the conditions described above,
usually between one and four months of age. Levels of
magnesium in the plasma are usually very low-between
0X2 and 0.8 mg per 100 ml. The treatment is to give
magnesium salts by mouth. This oondition should always
be considered in babies of tiat age developing hypocal-
caemic fits which are resistant to treatment with calcium
salts and vitamin D. But it should be pointed out that
hypomagnesaemia from true hypoparathyroidism may cause
resistance to treatment with vitamin D which persists until
the hypomagnesaema is corrected.2'

It is beoomin increasingly apparent that the coexistance
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