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Occupational Rheumatic Fever. CAsTRo, R. E. (1945).

Rev. argent. Rheumatol., 10, 260.
The writer describes an illness in a quarry worker

aged 18. When he was seen on the third day he was
febrile wifh sweating, pains in the head and back, and
fleeting pains in the joints. He had chronically infected
tonsils, which had been inflamed for a short time before.
He had been given a sulphonamide drug, but treatment
was changed to salicylates, whereupon his condition
improved. The tonsils were removed after convalescence.
The writer suggests that, as the patient was chilled at

his work, and chilling is known to conduce to respiratory
infections and sore throats, the illness may have been
occupational in origin. G. C. Pether.

Resuscitation of Severely Wounded Casualties. LAuCH,
J. J., and MASON, J. M. (1945). Surgery, 18, 741.
This article was written after two years' experience

in the treatment of casualties in North Africa and Italy.
Severely wounded men were classified as ' non-transport-
able.' These were chiefly patients with penetrating
wounds of the abdomen, pleura, and spine, traumatic
amputations, and severe compound fractures or vascular
injuries. Non-transportable cases were further grouped
under the following heads: (1) those in whom trauma
and haemorrhage were the main cause of a failing
circulation; (2) those who suffered also from cardio-
respiratory embarrassment; (3) those in whom infection
was already present. On admission the state of the
circulation was assessed by reading the blood pressure.
Three' grades were recognized: (I) those in whom the
blood pressure was 90 mm. Hg. or over, but in whom
circulatory failure seemed imminent; (2) those in whom
the blood pressure was under 90 mm. Hg.; and (3) those
in whom no ausculatory blood pressure could be detected.
It was generally found, especially in the last group, that
the immediate prognosis depended on the injured man's
response to intravenous therapy. If the blood pressure
rose to about 70 mm. Hg. or more, immediate danger
was generally over. Although the authors put great
trust in the blood pressure reading as a guide to response
to therapy, they stress the fact that in many cases a fall
occurs during or after operation, and that, if more blood
is not given when this second fall occurs, the result
may be fatal. There is a table showing the response of
this secondary fall to intravenous therapy. After
discussing the clinical manifestations of shock, the
authors describe their routine management of shocked
men. Heat was not used, but the men were stripped and
placed between dry blankets. Oxygen was used, but
only if indicated. Further treatment depended on the
blood pressure. If this was over 90 mm. Hg., 1,000 c.cm.
of blood were given slowly over a period of two hours.
When the blood pressure was under 90 mm. Hg., blood
was given more quickly-the first 500 c.cm. being
administered in 30 minutes. Those with no blood
pressure were given 2,000 c.cm. of blood and plasma,
the rate being 500 c.cm. in 10 minutes until the pressure
rose to 70 mm. Hg., when the rate was diminished to
500 c.cm. in half an hour. The authors think that the
biggest factor in the production of shock in wounded
men is loss of blood, and that the best treatment is to
replace that loss as soon as possible.

E. C. B. Butler.

Lead Excretion in the Bile after Intravenous Injection.
BLAXTER, K. L., and Cowi, A.T. (1946). Nature, 157,
588.
The authors describe experiments with sheep. Soluble

lead salts were injected intravenously, and only from
5-8 per cent. were excreted in the five days following

injection. Excretion in th, urine was immediate, and
corresponded with a high plasma level, but faecal excre-
tion was delayed four or five days. Lead acet'ate in
saline-150 mg.-was slowly injected into one animal
which had had complete biliary drainage from a modified
Schoregge operation. Excretion in bile, faeces, and
urine was measured. Both biliary and urinary excretion
were enormously increased, with a close relationship
between them and the blood figures. The sheep died
of uraemia on the seventh day, and autopsy showed
marked renal damage, of which there had been evidence
from the fourth day. Blood examinations showed
anaemia and nitrogen retention. Over the six days,
7 4 per cent. of the lead was excreted; and of this,
17-1 per cent. was in the urine, 80-7 per cent. in the bile,
and 2-2 per cent. in the faeces. The maximal percentage
of biliary lead excretion was on the fourth day, and the
delay may possibly have been related to liver cell break-
down. Anuria of 24 hours on the fourth day possibly
accounted for the high concentration then. The view
that the bile is the chief channel for lead excretion in
the intact animal is supported by these experiments-
which is interesting in connexion with Anderson's obser-
vation on the lead .content of biliary calculi.

G. C. Pether.

Symposium on Burns from the Hartford Circus Disaster.
1. Management of civilian disaster burns. WELLS,
D. B. (1946). Occupational Med., 1, 99.
The author reviews in detail the lessons which he and

his colleagues learned in dealing with a large number of
casualties. The most important points can be sum-
marized as follows. (1) That the treatment of bums is a
very complicated problem, and should be undertaken
whenever possible by a team of men who are experienced
in the subject. (This is already well recognized in this
country.) (2) That first-aid treatment should be minimal;
the wounds should be covered over by a clean dry
cloth; no ointment should be applied. (3) That local
authorities should always know the capacity of all the
hospitals in their district so that in the event of a major
disaster no one hospital would be overcrowded with
cases. (4), That each hospital should, whenever possible,
keep aside a ward with a number of empty beds-from
20 upwards-equipped with the necessary apparatus
for treating shock. Sufficient stores ofplasma and blood
should also be available at short notice.

All cases were at once put under the care of the bums
committee of the hospital. They were nursed together
and all received the same treatment. Eighty-six patients
came to the hospital. Of these, 67 were admitted, of
whom 54 were burned; 3 of these died. Because of
previous plans there was no confusion at the time of the
accident, and plentiful supplies of plasma and blood were
in store. Preliminary treatment consisted in intravenous
morphia, supplemented when I requjred by intranasal
oxygen. Shock was further treated by plasma, controlled
by repeated haemoconcentration estimations. The bums
were not cleaned or excised; each was covered by strips
of sterilized petrolatum gauze overlaid with gauze and
firm bandages. The limbs were immobilized by news-
paper splints. Later, local treatment consisted in the
application of a bland ointment with massive protective
dressings. Delayed skin grafting was done where
required. No local chemotherapy was employed in any
case. The author believes that the technique of dressing
is more important than what is actually applied. His
criteria of a successful dressing are good protection
from contamination, prevention of capillary leakage,
immobilization, and infrequent dressings. The results
were said to be good, but no figures are given to indicate
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Diagnosis and Primary Treatment of Injuries of the Hand.
BROWNE, W. E. (1945). R. L med. J., 28, 875.
The author reviews the incidence of hand injuries in

industry. He claims that 70 out of every 100 industrial
accidents affect the hand. Despite many precautions,
it is probable that the circular saw is still the worst
offender. Diagnosis of hand injuries is discussed, and
there is a short account of the more important anatomical
features of the hand. The anatomy of the thumb is
described in detail in order to facilitate the diagnosis
and repair of injuries to it. In a discussion on the
x-ray diagnosis of bone injuries, it is emphasized that
x rays should be used not only when the injury first
occurs, but also later on, if there is sepsis, so that osteo-
myelitis may be found or excluded. The anatomy of
the median and ulnar nerves is described, together with
the common sites of injury about the wrist. It is stressed
that nerve injuries should be diagnosed by motor rather
than by sensory signs, as the latter are often misleading.
The blood vessels of the hand are enumerated. The
author says that all bleeding points should be controlled
before the skin is sutured, since haematomata are
liable to produce skin sloughing or infection; that
all wounds of the hand should receive treatment as soon
as possible in order to avoid the serious complications
arising from infection; and that the best method of
cleansing an injured hand is by irrigation with 100 quarts
of warm normal sterile saline.

Exact diagnosis is considered essential before the
patient is anaesthetized for operative treatment. All
wounds must be excised according to the usual principles;
foreign bodies should be removed. The author says
that avulsed skin can sometimes be resutured. He has
found that secondary skin grafting is preferable in cases
of pulp avulsion, but that all exposed tendons should be
immediately covered by skin flaps or grafts. He finds
that, if the wound is clean, primary nerve and tendon
suture is often possible; in other cases the proximal
end of the tendon or nerve should be anchored to the
skin by means of a silk suture. This important step
prevents retraction of the divided end and makes secon-
dary suture much easier. No through-and-through
drainage should ever be employed, as the drains may
press on tendons and cause necrosis.

Immobilization is generally needed. The hand should
be placed in the functional position in some form of a
'cock-up' splint. The author does not use local
chemotherapy, but relies on systemic treatment in cases
of threatened or obvious infection. This paper is full
of common sense. Operative details are omitted, and
emphasis is rightly laid on the principles of early
diagnosis. E. C. B. Butler.

Toxic Effects of 2,2-bis (p-Chlorphenyl) 1,1,1-Trichlore-
thane (DDT) in Man. CASE, R. A. M. (1945). Brit.
med. J., 2, 842.
With care there is little hazard for humans in the use of

preparations of DDT. It may be dangerous in oily
solutions and when dissolved in acetone, and it is now
being incorporated in paints and distempers. DDT is
toxic to a variety of mammals, causing liver damage,
leucocytosis and changes in the central nervous system.
A case of human intoxication from DDT in solution of
acetone and in powder form had previously been reported,
showing subjective symptoms, prostration and muscular
twitchings. An investigation is described in which the
toxicity of a DDT distemper was studied because it
was to be used in hot, cramped, Service conditions where
contact with oil and unclothed skin might be consider-
able. Two volunteers were placed in a steel chamber for
48 hours at a time; they wore shorts only, and the atmo-
spheric conditions could be varied at will. The chamber
was'first coated with ordinary distemper, then with the
same distemper with 2 per cent. DDT., and subsequently
with lubricating oil. Toxic effects were produced,
showing as increased red-cell destructions, and increase
in reticulocytes, a lowered haemodynamic index,
neutropaenia with immature white cells appearing in the

the rate of healing or the extent of infection. This
paper is interesting because it shows the swing of the
pendulum from coagulation therapy back to the applica-
tion of simple ointments. The control of sepsis is left
entirely to systemic chemotherapy.

2. Esprit de Corps among Catastrophe Victims. ROOT,
M. T.
All the patients were under the care of the Burns

Committee, and there was no differentiation in social
status. As far as possible all victims were nursed in the
same wards. The result appeared to be a very high
morale which the author attributes to three ma,in factors.
(1) Common injuries and uniform treatment. Sufferers
from a common injury assisted one another to bear the
pain; this was especially true if dressings were being
done. (2) Individual security. There were plenty of
nurses for each patient; and the full co-operation of the
social service department ensured that all home worries
could be cared for. (3) Patients felt they were getting
the very best treatment. The burn committee, which
often included many distinguished visiting physicians
and surgeons from all over the country, made daily
rounds. As a result of the sense of security there were
hardly any psychiatric problems.

This short paper illustrates the advantages which occur
when patients suffering from similar accidents can be
treated together; the value of a good social service
attached to each hospital is brought out.

3. The Laboratory in the Burn Catastrophe. KENDALL,
R. E.
The immediate problem was the estimation of haemo-

concentration. The determination of this by centrifuga-
tion (haemotocrit) was impracticable, because veni-
punctures were often impossible owing to the extent of
the bums or the collapsed state of the veins. Blood
was obtained from the ear or finger, and the copper
sulphate method of Phillips and Van Slyke was used.
This method proved rapid and accurate. The chief
observation noted was that haemoconcentration tended
to persist for 48 hours in most cases; this proved a more
useful guide to the state of the patient than either the
blood pressure or the pulse.

4. Bacteriostatics. LEONARD, J. C.
Soon after admission all patients were put on sulpha-

diazine by mouth. The dose varied with the age of the
patient. The weather at the time was humid; this,
combined with the haemoconcentration already present,
proved dangerous. Many patients showed red blood
cells, and a few rapidly developed haematuria. All
sulphonamides were stopped after 48 hours. In the
author's opinion, routine administration of sulphona-
mides in cases of severe burns is dangerous. Penicillin
was tried. In adults the dose varied from 5,000-
35,000 units three-hourly, while children received from
5,000-20,000 units. The number of days this treatment
was continued is not stated. Cultures taken from the
wounds showed moderate to heavy growth of gram-
negative bacilli, staphylococcus aureus, and non-haemo-
lytic streptococci. One fatal case developed severe
infection with anaerobic streptococci which were resistant
to penicillin and the sulphonamides. No penicillin was
used locally.

It is evident that considerable local infection occurred
in the burns; one might think that local chemotherapy
would have lessened its occurrence. Anaemia was
general, and was treated by whole-blood transfusions,
and by iron orally.

Treatment of hypoproteinaemia consisted in giving a
high protein diet to all patients. This was reinforced
by soya bean and amigen. In certain very ill patients,
feeding was successfully performed by means of a duo-
denal tube.

This article shows that systemic chemotherapy alone
will not control the local infection of burned tissues,
especially when the dead tissues have not been excised.

E. C. B. Butler.
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0BRITISH JOURNAL OF INDUSTRIAL MEDICINE
films, and indicanuria. Symptoms were lassitude,
heaviness, aching of limbs, unilateral deafness, pains
,in the joints, yellow vision, and an irritable and appre-
hensive mental state. There were slight neurological
signs, but electro-encephalograms were normal. There
was a transient fall of blood pressure. Both subjects
were normal again within 33 days.

Full haematological investigations, with leucocyte
counts, and tests for indicanuria, might be used in the
early diagnosis of DDT poisoning. There is a definite
hazard for man, but the special conditions of this experi-
ment are emphasized. J. N. Agate.

Acute Yellow Necrosis of the Liver following Trilene
Anaesthesia. HERDMAN, K. N. (1945). Brit. med. J.,
2, 689.
This is a report of a case thought to be the first of its

kind. A man aged 28 undergoing tarsorrhaphy after
cordite burns of the face was given pentothal followed by
gas, oxygen, and trilene. On the fifth day there was
vomiting and hepatomegaly, on the sixth there was
jaundice, and on the twelfth day, when the liver had
become smaller, the patient died. The total quantity
of trilene used was 2 fl. oz. over a period of 41 hours of
open circuit; 0-8 gr. of pentothal having been used
after the usual premedication. The same trilene had
been used for other patients without ill effect. Autopsy
showed acute yellow necrosis, a liver two-thirds the
normal size, subendothelial haemorrhages, and ascites.
Possible reasons for the occurrence are discussed, and
it is suggested that patients due for prolonged trilene
anaesthesia should have intensive glucose administration.

J. N. Agate.

A Fatal Case of DDT Poisoning ina Child. HILL, K. R.
and ROBINSON, G. (1945). Brit. med. J., 2, 845.
A child of one year and seven months accidentally

drank1 oz. of 5 per cent. DDT in kerosene. Coughing
and vomiting took place in 10 minutes, and within
90 minutes the child was comatose and in convulsions;
within 4 hours he was dead. At autopsy there was

oedema and congestion of the brain, oedema of the
lungs, and an enlarged spleen. Two experiments were
done on baboons to determine whether the kerosene
alone, or the DDT in kerosene, was responsible. In
both experiments the monkeys, when given the latter,
became ill, and one of them died of pulmonary oedema.
Kerosene alone had no such effects. Two dogs with
skin lesions were sprayed with 5 per cent. DDT in kero-
sene; both died of exhaustion in two months. The
lethal dose for a child can be calculated at about 150 mg.
per Kg. of body weight, and it appears that, if DDT
is given in organic solvents by mouth, the human is
more sensitive than the experimental animals. The
symptoms and signs of acute poisoning in the child and
the monkeys agreed with those noted by other observers
in their animal experiments. The dogs succumbed to
chronic intoxication with liver and kidney damage.

J. N. Agate.

'Acroparasthesia' and so-called' Neuritis' of the Hands
and Arms in Women. WALSHE, F. M. R. (1945).
Brit. med.J., 2, 596.
An unusual number of women complaining of numb-

ness and tingling of the hands has been seen. The
women fall into two groups: the middle-aged, previously
unaccustomed to heavy household duties, and the
younger ones rearing children or doing part-time factory
work as well. The onset is gradual, and the symptoms
are worst in the morning on waking, persist to a less
degree by day, and increase towards evening when the
woman is fatigued. Burning pain may wake her at
night. The condition fluctuates month by month.
Response to treatment is uniformly disappointing,
but some patients have said that a holiday improves
them. They are usually chronically fatigued, and-
though this is the general tendency in all middle-aged
women-have an atonic musculature and a shoulder

girdle set abnormally low. Neurological signs are
usually negative, apart from tenderness of extensor
musoles and those of the thumb. Radiological abnor-
malities are seldom found. There is probably no
connexion with multiple symmetrical peripheral neuritis
('polyneuritis'). Constant aetiological factors are
fatigue, debility and heavy use of the upper limbs;
and the suggestion here is that the condition is a rib-
pressure syndrome due to an altered anatomical relation-
ship between a normal thoracic outlet and upper-limb;
girdle, pressure and traction being exerted on the lower
trunk of the brachial plexus. Most other rib-pressure
syndromes, due to abnormal first or cervical ribs, are
unilateral and asymmetrical. Treatment consists of
rest, and rest alone, however impracticable the suggestion.
Patients should have a week in bed, cease heavy work, and
have the arms in slings wherever possible.

J. N. Agate.

Sulphaemoglobinaemia due to Aniline Deviations.
LAZARUS,S. (1945). Brit. med. J., 2, 565.
Sulphonamides have frequently been reported as caus-

ing sulphaemoglobinaemia, but less notice has been
taken of simple antipyretics. Acetanilide is relatively
toxic and is scheduled in the Poisons List (1937), Part 1.
Phenacetin is less toxic, but is obtainable without restric-
tion. Two cases of sulphaemoglobinaemia are reported,
onein a housewife accustomed for years to taking from
8-4-63 gr. of phenacetin daily (in a proprietary tablet)
for intractable psychogenic headaches. She had a
slate-grey cyanosis; her blood picture was normal, but
sulphaemoglobin was discovered spectroscopically.
The second case was of a man who had taken 240 gr.
of phenacetin and 120 gr. of acetanilide over two weeks;
the findings were the same. Both recovered success-
fully, but the cyanosis, unlike that of methaemoglobin-
aemia, was slow to disappear. Patients may deny that
they have given themselves such drugs as these. Aniline
derivatives are probablyoxidized to a phenyl-hydroxyl
amines and para-aminophenols which affect haemo-
globin in the presence of traces of sulphide. It is
possible that coloured oxidation products of para-
aminophenol are circulating and contribute to the
cyanosis. J. N. Agate.

Medical Care in the CoalMining and Steel Industries of
Nova Scotia. LYNCH, J. G. B. (1945). Canad. med.
Ass. J., 53, 542.
Anticipating the establishment of health insurance in

Canada the author advocates that a council be set up ta
investigate medical practice in the coal mining and steel
industries in Nova Scotia. After describing the present
service available in both industries and the steps which
have been taken to bring them to their present standard,
he contrasts the contract practice in the coal mining
industry with the altogether different organizationin
the steel industry. In the former, the doctor's life is
often too strenuous to allow him to give complete,
careful, scientific medical attention to those under his
care; the dispensing of drugs is universally disliked;
and the annual cost of medical service to the miners is
approximately $266,585, plus hospital costs of $300,000.
In the steel industries, on the other hand, the employer
covers the total cost of medical aid, and industrial acci-
dents are cared for by a medical and nursing staff,
who have at their disposal up-to-date hospitals, dressing-
stations and ambulance service. In contrast, the colliery
districts still rely on first-aid dressing stations under the
charge of first-aiders whose efficiency is sometimes
questioned. The fact that the compensatable accidents
to workmen per 10,000 man-days worked in 1944 in
all collieries was 7-7, compared with 0-45 in the steel
industry, emphasizes the good results of the type of
practice in the 'latter industry. The author says that
miners want a ' clinic ' type of practice, but he hopes that
medicine will not be allowed to become a 'political
football.' A. Lloyd Potter.
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ABSTI

Experimental approach to the Nervous Symptoms of
Manganese Poisoning. VAN BOGAERT, L., and
DALLEMAGNE, M. J. (1945). Mschr. Psychiat. Neurol.,
111, 60.

Few autopsies after manganese poisoning are recorded,
and experimental work is scanty. The symptoms of
poisoning usually come on quickly and need not be
described in detail. Some writers have used the term
'Manganese Parkinsonism.' The authors discuss some
previous work, and conclude that, though manganese
tends to disturb the strio-hypothalamic functions, and
sometimes other tissues, intoxication extends beyond the
visible changes. After referring to Mella's work with
monkeys-in which Mella produced a choreiform, and
later a Parkinsonian syndrome, thought to be due to
changes in the corpus striatum-the writers describe their
own experiments. Mella gave his animals manganese
chloride intraperitoneally. The authors poisoned one of
their monkeys (Macacus rhesus) by using an aerosol
according to Dautrebande's method. Another animal,
used as a control, was given manganese in its food. The
period of exposure to the aerosol was one hour daily.
The first signs of poisoning were sudden, sharp move-
ments, nervousness, and periods of torpor alternating
with movement and frequent yawning-the latter
apparently associated with increasing anoxaemia.
Later there was alternate extension and flexion of the
upper limbs, and spreading-with rapid trembling-of
the fingers and toes. Still later trembling became almost
continuous and took place at intervals after exposure to
the poison had ceased. Sometimes the chest was thrust
out and the head thrown back. When lying down the
animal would shake all over as if from cold. After a
hundred days' exposure the animal was rested, and three
weeks later the nervous signs descnbed had ceased.
Cyanosis, which had been observed previously, had gone;
and yawning was less frequent.

Five months passed, and then somewhat different
nervous symptoms became evident. Any voluntary
movement seemed to set up fresh manifestations.
Tremors, though interrupted, again developed. The head
was held to one side and the animal walked with a broad
spread. There was much uncertainty ofhand movements,
and apparent loss of postural sense. When the monkey
sat down the gross tremors of the limbs stopped. After
two weeks the animal could barely walk or sit up without
support from the hands. Every movement was followed
by such numerous and violent involuntary movements
that it could not rest at all. When feeding, the animal
lay on its belly. It looked tired and indifferent. A
month later tremors became less frequent, occurring
only when the animal changed position. Gait was
uncertain, with some stiffness of the legs. One month
after this, paresis of the legs was noted, and in the next
eight weeks the monkey moved less and less.
On histological examination, degenerative changes

were seen in the chiasma. In the spine there were
changes in the anterior columns in the lumbar region,
and in the anterior cornua; similar changes were seen
in the dorsal and cervical cord. There were older sclerotic
changes in the columns of Goll and Burdach at the fourth
lumbar vertebra, and in Goll's column alone from the
second dorsal to the second cervical. A Spielmeyer
section through the fifth lumbar vertebra confirmed the
demyelinization of the entire posterior column. A
section at the second lumbar vertebra showed similar
changes in Goll's column. Degenerative changes were
seen in the olivary body, and certain minor changes in
other parts of the bulb close to the surface. The cere-
bellar cortex was much damaged, involving both the
Purkinje and granular layers. There were slight changes
in the white matter and in the dentate nucleus. The
internal organs dxhibited no notable changes.
The control animal was given 8-2 g. of manganese

sulphate in its food over a period of six months. This
animal never showed any sign of involvement of the
central nervous system. It died quietly six months after
manganese administration was stopped. Even with the
sensitive method of Kahane, no manganese was found in

UACTS 261
the heart, liver, lung, brain, or bones; this was presumably
because of the long period which elapsed after poisoning
had ceased. There were no pathological changes other
than a degeneration of the myocardium which was
difficult to interpret; no conclusive sign of manganese
poisoning was seen.

Reviewing other work, the authors decide that hepatic
and renal changes are directly related to elimination of
the metal, which is largely excreted in the bile. The
writers do not think that the changes in the nervous
system are essentially secondary to those in the liver, and
doubt if the conclusions of Charles have any clinical or
experimental foundation. They suggest that the com-
bination of a cerebellar-dentate atrophy with a mild
anterior poliomyelitis is reminiscent ofa similar combina-
tion in man, described by Welte. It also resembles the
combination of hereditary ataxy and progressive
amyotrophic spinal disease described by Lelong and
others. G. C. Pether.

The Psychiatric Salvaging of Industrial Manpower in
Wartime. SELIGER, R. (1945). Southern med. J. 38,
799.
At the John Hopkins Psychiatric Clinic in 1943, 71

warworkers were treated, and 56 of these returned for
follow-up. More than 50 per cent. were salvaged through
psychiatry, and were productively employed. Experience
showed that many patients, given some anchorage,
support, and common-sense therapy, can be astonishingly
well in spite of organic, psychotic, genogenic (i.e. con-
stitutional disorder such as dullness or effeminacy), or
neurotic disabilities. Causes of breakdown were found
in both the home and the industrial environments, and
were usually clear cut. Either these could be alleviated,
or the individual could be taught to be productive in
spite of them. In some cases special techniques, such as
rapid analysis based on Rorschach testing, were useful;
so also were letters to employers and interviews with the
spouse. It was not necessary to review infantile traumata
and the like. Direct contact with the employer was use-
ful in getting the patient back to work in the same or in
a different capacity, and also of ridding him of fears
that the employer would think him crazy or malingering.
Where changes in the industrial situation led to inevitable
changes of job, the reasons were explained: otherwise
the worker was apt to feel inadequate and 'pushed
around.' Trained psychiatric workers were interchange-
able, and patients got well without depending on direct
personal rapport with any one individual.

These results suggest possibilities for further, deeper
investigations by clinics and personnel departments
regarding the causes and modifiable elements of some
behaviour and emotional problem-illnesses in industrial
workers, especially in a society which depends on the
productive vitality of its members. E. A. Larkin.

New Data on the Use of Aluminium and of Alumina in the
Prophylaxis and Treatment of Silicosis. POLICARD, A.
(1945). Presse mid., 53, 605.
The author reviews early work in this field and makes

reference to the observations of Jotten, who, in 1933,
noted that the sandstone particles derived from stone
found in the Eifel were relatively harmless when com-
pared with those of the Palatinate. This was attributed
to the fact that the former had a coating of alumina
round the silicate core, whereas the latter had none.
He then describes the work of the Canadians, Denny,
Robson, and Irwin, who showed that the addition of 1 per
cent. of metallic aluminium to a silicate dust prevented
the development of pulmonary lesions by the latter.
They thought that the aluminium particles were oxidized
in the tissues affected by the dust, whereupon a film of
aluminium hydrate covered the silicate particles and made
them harmless.
The author, working with J. Rollet in 1939, was able

to demonstrate a similar reaction when the two substances
were injected into the cornea. A contradictory note was
struck by J6tten in 1940. He found that aluminium
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BRITISH JOURNAL OF INDUSTRIAL MEDICINE
dust did not prevent the development of silicotic sclerosis,
but that aluminium sflicate could do so. Belt and King
in 1943 also obtained negative results, but their methods
were doubtful.

In 1944 Gardner, Dworski, and Delahant hadsimilar
results, using aluminium hydrate instead of metallic
aluminium. By mixing this with silicate dusts before
inhalation it was possible to prevent the development of
lesions in the lungs.
The hydrated oxides ofaluminium are ofmany different

kinds and they are not fully understood. L. U. Gardner
found that some had a marked protective power, whereas
others were relatively useless. It seems, then, that more
constant results can be obtained, with aluminium metal.
But it is important to discover whether this is itself

quite harmless. In 1940 the writer made experiments
which seemed to confirm the view that it was innocuous.
Inhalations of as much as 20,000 particles per cubic
centimetre prolonged for some weeks did not cause any
pulmonary lesions in rats.

Investigations have also been made in workmen
exposed to aluminium dust or the dust of aluminium
bronze. There is some doubt, but apparently these may
eause bronchial irritation but not changes of silicotic
type. This being so, it is not likely that the quantity of
aluminium dust used as an antidote can do harm.

L. U. Gardner showed in experiments on guinea-pigs
that small quantities of alumina were harmless when
inhaled by normal or tuberculous animals, provided that
the quantity was not excessive nor inhalation too pro-
longed. But if too much were inhaled then the tuber-
culous lesions spread, thotugh there was no destruction of
tissue. Cicatrization of the lesions did not appear to be
retarded. These changes were possibly to be explained
by a blocking of the reticulo-endothelial system. In any
case it is wise, before using aluminium, to exclude
tubercle by radiographs.

Aurine, an aniline colour, if in contact with aluminium
hydrate at pH 5-2 takes on a reddish tint. By using this
dye one may demonstrate the adsorption of the alumniium
on the quartz particles. But in some tests designed to
show this, negative results have been obtained. Never-
theless the essential fact of the formation of a protective
film is not in dispute. G. C. Pether.

Casualties Following Exposure to Zinc Chloride Smoke.
EvANs, E. H. (1945). Lancet, 2, 368.
Zinc chloride smoke in the open, as used for smoke

screens, causes only minor symptoms, but the ignition of
smoke generators in a confined space caused severe toxic
manifestations; 70 people were affected, and there were
10 deaths. The exposure in the region of the generators
was to * lb. per cubic yard. Seventeen cases were studied
in detail; all complained ofdyspnoea, pain or constriction
in the chest and epigastrium, stridor, and lacrimation.
Many had cough and blood-stained sputum, and showed
a grey, earthy cyanosis. Subsequently an acute inflam-
mation of the whole respiratory tract developed, leading
to bronchopneumonia. In spite of severe symptoms,
the auscultatory signs were throughout minimal.
Recovery, when it took place, was slow, and occurred
after the 7th to 10th day; it might be interrupted by a
return of pyrexia or, as in one case, a lung abscess.
Autopsies on two cases showed an inflammed, necrotic
respiratory mucosa, subpleural haemorrhages, broncho-
pneumonia, and congested abdominal visce'a. Deaths
in the acute stage appeared to be from water-logging of
the lungs. Treatment was by bed-rest, oxygen by B.L.B.
mask-which failed to relieve the cyanosis-steam tents
for the stridor, and, in spite of the acute respiratory
distress, morphine with atropine for the general agitation.
Milk feeds were given, and also sulphapyridine, 6 g.
daily from the second day.. The local effects are pro-
bably due to the astringent and hygroscopic action of
zinc chloride, and pulmonary oedema was less evident
here than in cases due to lung-irritant war gases; the
respiratory tract was, however, more damaged.
Respirators give complete protection. J. N. Agate.

Hospital, Industry and the InjuredMan. GIRDLESTONE,
G. R. (1945). Lancet, 2, 765.
In this address the author first points out the essential

weakness of the Workman's Compensation Act, that it
causes the men sometimes to put their compensation
before their desire to return to work. In such cases
much time has been lost and many men have suffered
moral deterioration. It is next claimed that modem
methods of rehabilitation have largely overcome these
disadvantages by attacking the problem as follows.

The Orthopaedic Hospital.-All members of the staff
should be animated by a common purpose, which is to
do their work efficiently and to see that everything possible
is done for each individual patient. Ideally, a complete
team of experts should be provided; but it is stressed
that the most important factor in all hospital treatment
is for the injured man to do as much as possible for
himself. This is described as 'the mainspring of
recovery.'

Works Management.-The management should co-
operate closely with the hospital and facilitate the injured
man's return to work by grading the amount that he is
allowed to do.

The Man.-In the majority of cases the injured man will
respond well to good hospital treatment, especially if it
is combined with the personal interest of his firm. This
has been found true both here and in the U.S.A. There
still remains, however, the occasional delinquent who
takes advantage of what is given him in order to prolong
his incapacity. E. C. B. Butler.

Lead Poisoning and Haematoporphyrinuria. HUG, R.
(1946). Schweiz. med. Wschr., 75, 322.
Haematoporphyrinuria may develop as the result of

the toxic action of certain substances. It is identical
with the inborn, familial condition, though this may be
latent. It is suggested that the 'toxic' form occurs in
persons with some predisposition to it. Sometimes
infections provide the necessary trigger action. Among
the substances which may'cause haematoporphyrinuria,
the sedative drugs-sulphonal and its derivatives, barbi-
turates and pyramidon-are very important. A case of
lead poisoning in which this condition developed has
been observed. The patient worked with lead paints in
a porcelain works and used to lick his brush. The first
symptoms were abdominal colic, vomiting, and constipa-
tion. There was also a rose tint in the urine and a
positive test for urobilinogen. Lead poisoning was
suspected. Very soon there was marked haemato-
porphyrinuria and other symptoms of lead poisoning,
such as paraesthesiae, confusion, and lassitude. Paresis
developed in the arms and legs. The patient became
incontinent, and later died. While in hospital the patient
passed little urine, and tests for urobilin and urobilinogen
were consistently positive. Lead was found in the blood
in quantities above the normal, though the amount in
the stool was not above the normal. There was a slight
secondary anaemia with punctate basophilia. In one
week the urine contained from 2-6 to 8&7 mg. of copro-
porphryin, and from 2-6 to 15-3 mg. of uroporphyrin.
The stool in one test contained 17-8 mg. per cent. of
porphyrin. The mother's urine did not contain the
pigment, and the urine of a cousin contained 0 1 mg. per
litre. At necropsy there was oedema of the lungs with
patches of pneumonia and smoke-grey colouration of the
liver, but in sections only fatty change in 'the Kupfer
cells. In the sciatic nerve the axis cylinders had dis-
appeared in places. The lead content ofliver and kidneys
was normal, but the quantity in the marrow exceeded
the normal figure.

There is much clinical similarity between lead poisoning
and haematoporphyrinuria, and, when the intake of lead
increases, the quantity of porphyrin iir the urine also rises.
In a normal urine there is 10-80 pg. porphyrin in the
24-hours' specimen, whereas in those exposed to lead, but
who do not show any symptoms of poisoning, 15-30 ug.
may occur. This early rise may be taken as an indication
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neuritis, and trichlorethylene both neuritis and retinitis.
Welders, through negligence over lowering their pro-

tective shields, suffer from ' arc eye.' The complaint can
arise after only 6 hours' exposure; conjunctivitis appears
first, and may go on to superficial punctate keratitis.
Treatment consists of cold applications and guttae
adrenaline 1: 2,000 with 1 per cent. helocaine. Some
welders have chronic superficial keratitis with multiple
erosions. Welding should be done in booths to prevent
injury to adjacent workers, and welders' screens should
be inspected regularly. Chronic conjunctivitis and
keratitis result often from dusty workshops.
A new department of Industrial Ophthalmology has

been set up at the Royal Eye Hospital, London, where the
opinions of an engineer and safety officer are readily
available. Comeal foreign bodies are the most numerous
cases. Protective goggles are advised, and the various
objections to them which workers raise are considered.
Employers are co-operative. It is believed that more
departments of industrial ophthalmology should be set
up. J. N. Agate.

Observations on the Development of Silicosis. DAVIS,
H. E. (1945). Illinois med. J., 87, 80.
All changes due to silicosis are visible radiologically,

but minimal amounts of silica may be present in the lungs
without causing changes. In order to produce changes
the dust must reach the alveoli and, through a physical-
chemical reaction, produce abnormal fibrous tissue.
Only particles of the size order of 0-5 to 25,u are likely
to produce changes. The protective mechanism of the
bronchi excludes larger particles. Aluminium oxide may
retard, and alkaline soap powders may accelerate, the
usual reaction to free silica. Individual factors which
affect the development of silicosis include frequency and
depth of breathing, efficiency of the upper respiratory
tract in eliminating dust, and the physiology and structure
of the respiratory tract in a given individual. Environ-
mental factors include the composition of the air-borne
dust, the composition of the dust- retained in the deeper
portions of the lung and the amount retained, the particle
size of the alveolar dust, the flocculating properties of
the dust, the rate of phagocytosis, and presence of other
materials. Inflammatory changes, such as tubercle,
allergy, chronic bronchitis, and those changes due to
inhalation of tobacco smoke and cardiac stosis, retard
or limit ciliary activity and efficiency. Disability and the
extent of the x-ray changes are not closely related.

K. M. A. Perry.

Relation of Fluorine to Dental Caries. ROBINS, C. J.
(1945). Connect. State med. J., 9, 855.
The most common clinical manifestation of dental

fluorosis is the appearance of a brown stain and, occasion-
ally, grey or chalky-white spots of varying sizes and
intensity, as an integral part of the tooth structure. The
defect is found chiefly on the upper six anterior teeth,
and is due to a faulty formation of enamel. The earliest
investigation in Colorado Springs revealed the occurrence
of the lesion in children and young adults who were
natives or who had become resident in the area in infancy
or early childhood. From this survey, and from data
obtained elsewhere, it was established that dental
fluorosis was due to the domestic water supplies. A
study of the effects of dental fluorosis in inhabitants of
an Indian reservation in Oklahoma showed that, though
the teeth were badly marred as a result of dental fluorosis,
the incidence of caries was markedly reduced. Water in
previously-known endemic districts was found to contain
fluorine in the quantities of 0-8 p.p.m. to 18 p.p.m.; and,
generally, new water supplies provided to eliminate dental
fluorosis were free. The use of fluorine-free water was
followed by a marked increase in the incidence of caries.
Extensive investigations were undertaken to determine the
amount of fluorine which would control the incidence of
caries without producing mottled enamel. Xt is fairly
well established that the optimum fluorine content of the
common water supply would be 1 p.p.m. In June, 1944,

of injury by lead. In recognized cases of lead poisoning
there is from 500 to 8,000,ug. Some writers suggest that
the symptoms of lead poisoning are due to porphyrin
formation and that this substance causes vascular spasm.
There is considerable evidence against this view. The
nervous symptoms are very dissimilar. In lead poison-
ing, apart from the encephalopathy, the prognosis is
good, but in haematoporphyrinuria the outlook is grave.
The substances excreted are also unlike in the two

conditions. In haematoporphyrinuria there is an
excretion of uroporphyrin of the isomer series I or III.
Both may occur together. In lead poisoning copro-
porphyrin HI is found and uroporphyrin is rare and
scanty. Vannotti showed that in all probability iron
does not enter into the constitution of the porphyrin
compound in lead poisoning, so that the porphyrin
increase would seem to be related to the disturbed blood
picture.

In acute cases of haematoporphyrinuria there is
porphybilinogen or chromogen, but this is not found in
lead poisoning. Lead poisoning and haematoporphyri-
nuria are thus two distinct conditions. It is not certain
whether the porphyrins formed are themselves responsible
for the symptoms of haematoporphyrinuria. Porphyrins
have been shown, in experiments, to cause contractions
of the isolated gut, but there is evidence to show that lead
acts in a different way. In conclusion it is suggested
that lead does not, as does sulphonal, release a latent
porphyrinuria by some specific action independent of an
existing diathesis. G. C. Pether.

Poisoning Due to Mobilization of Lead from the Skeleton
by Leukaemic Hyperplasia of Bone Marrow. BROWN,
A., and ToMPsETr, S. L. (1945). Brit. med. J., 2, 764.
Recently absorbed lead can be readily mobilized from

bony trabeculae. The case is described of a compositor
who presented with neurological signs, headache,
intractable pains, thirst, and vomiting. The blood lead
level rose from 280 to 455,ug. per 100 ml. in two weeks,
but the leukaemic blood picture did not develop until two
months later. The leukaemia was of a subacute type,
confirmed later at autopsy. It is noted that the symptoms
of plumbism got worse, even though the patient was
removed from lead exposure and given a diet conducive
to storage. Though the blood changes followed the
evidence' of plumbism, the latter probably resulted' from
the marrow hyperplasia, which in leukaemia often pre-
cedes an abnormal blood picture, with consequent
mobilization of lead. This may have been the reason
for the low figures for lead in soft tissues at autopsy.
A subsequent investigation has suggested that rarefying
diseases of the skeleton may mobilize lead even after
only slight exposure to the metal. J. N. Agate.

Occupational Eye Disease. MINTON, J. (1946). Brit.
med. J., 1, 211.
Accurate definition of occupation has a bearing on

ophthalmic diagnosis. A grinder may have a superficial
comeal foreign body, but if the work is hammering or
chipping the body may well be intraocular. Retinitis,
palsies and retrobulbar neuritis may be due to industrial
solvents. Many cases of superficial punctate keratitis
occurred from H2S exposure in the artificial silk industry
and in the sugar industry. Keratitis also occurs from
benzene and other varnish, and from shellac solvents;
also from irritant vegetable substances which affect
agricultural workers. Chronic symptomless corneal
erosions are found in sandblasters, stonecutters, grinders,
and lathe-workers. Bakers are subject to chronic conjunc-
tivitis and blepharitis. Legge reported that 20 per cent.
of glass workers had lenticular opacities from exposure
to infra-red rays over 10-20 years. Protective goggles
were invented, but furnace workers are still inadequately
protected. Methyl alcohol causes optic atrophy,
neuritis, or palsies; carbon bisulphide sets up optic
neuritis, and so does arsenic; lead may cause neuritis
or palsies. Carbon tetrachloride causes peripheral field
amblyopia. Benzene and dinitrobenzene causes optic
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a plan was initiated in two cities to determine the
practicability and safety of fluorinating a communal
water supply deficient in fluorine, for the purpose of
controlling dental caries. Sodium fluoride was fed into
the water supply to maintain a fluoric concentration of
0 9 p.p.m. to 1 p.p.m. The experiment will be continued
for 10-12 years, during which period periodic dental and
physical examination of school children will be made.
In addition, research is being undertaken into the effects
of topical application of fluorine. A. Thelwall Jones.

Tuberculosis in Industry from the Viewpoint of the
Physician in Industry. POLLAK, M. (1946). Occupa-
tional Med., 1, 302.
Tuberculosis is the second cause of death among gain-

fully employed males between the ages of 15 and 64. In
a survey in Peoria of workers not under an industrial
medical service, 12,129 employees participated
voluntarily; the case incidence of active pulmonary
tuberculosis was 0-29 per cent. In the Caterpillar
Company works, with a medical service, and preplace-
ment, and periodic medical examination, the incidence
among 13,547 employees was about half 0-16 per cent.
Value of x-ray examination of employees has been well
shown by the Metropolitan Life lInsurance Company,
which set up its own sanatorium in 1913, and started
yearly x rays in 1927. Though the number of its
employees grew from 11,530 in 1928 to 14,643 in 1940,
the case incidence of clinically significant tuberculosis
dropped from 0 49 to 0 09 per cent., and because of lack
of an adequate number of patients, the sanatorium closed
in 1945. It is the job of the industrial medical officer
to spot, and ensure adequate treatment for, the early
case of tuberculosis; in this way he can help to eradicate
the disease from the community. He must also supervise
the patient with arrested tuberculosis and see that he is
well rehabilitated and placed in a job within his capacity.

K. M. A. Perry.

A Method for the Determination of Iron in Welding Fume
Samples. KEENAN, R. G., and MINDERMAN, B. L.
(1946). J. Industr. Hyg., 28, 32.
The problem at issue was the rapid and accurate

analysis of the iron in welding fume samples which con-
tained silica, titanium, and, in some cases, zinc or lead.
Many volumetric methods are available; but, as the
result of numerous analyses made under controlled
conditions, the following method was arrived at for the
analysis of the 2,000 samples involved. The fume
sample was collected by means of an electric precipitator
and dissolved in concentrated hydrochloric acid. The
iron was completely reduced to the ferrous state by means
of sulphurous acid, the excess of acids being removed by
evaporation with sulphuric acid. The iron in the
s6lution was titrated by means of 0 01 normal potassium
permanganate at an optimum temperature. Various
details of experiment are given in the paper. The
accuracy of the method was found to be 98 to 100 per
cent. H. M. Vernon.

Comparison of the Chronic Toxicity of Triethylene Glycol
with that of Diethylene Glycol. FITZHUGH, 0. G., and
NELSON, A. A. (1946). J. Industr. Hyg., 28, 40.
Previously published results on the toxicity of diethy-

lene and triethylene glycols have not been consistent, and
no long-time study on triethylene glycol has yet been
reported. The present investigators used groups of
12 weanling male rats fed on rat biscuits and 1 per cent.
cod-liver oil, with drinking water containing 1, 2, and
4 per cent. of the glycols. There was a control group
with no glycol. The experiments were continued for two
years, and showed that triethylene glycol had no toxic
effect. Diethylene glycol retarded the growth of rats,
especially when in 4 per cent. strength, but neither
glycol had any effect on food consumption. Diethylene
glycol produced extensive lesions in the lower urinary
tract. With the 4 per cent. glycol, bladder stones

composed of calcium oxalate occurred in all but one rat:
with the more dilute glycol they occurred in smaller
numbers. Bladder tumours, both papillary and intra-
mural, occurred in about half the rats on the 2 and 4
per cent. concentrations. Moderate lesions in the
kidneys and liver were produced by the 4 per cent.
glycol, and slighter ones by 2 per cent. glycol. Other
organs, such as heart, stomach, small intestine, and
muscle, showed very slight changes, or none at all.

H. M. Vernon.

Lead Intoxication by Inhalation. COITER, L. H. (1946).
J. Industr. Hyg., 28, 44.
Poisoning by inhaled lead is still prevalent on the

Eastern seaboard of the U.S.A. When, for instance, an
elevated railroad is taken down by workmen cutting the
steel with blow torches through several layers of paint,
the incidence ofinhaled lead poisoning may be as high as
80 per cent. unless positive pressure respirators are worn.
Some 300 cases were observed, 10 of which are described
in some detail. They were mostly middle-aged men who
had been exposed from one to three months. They
showed abdominal tenderness, cramps, and weakness of
muscles. The blood and urine contained only a moderate
excess of lead, but the blood showed a significant rise of
reticulocytes, and a fall of granulocytes and haemoglobin.
The symptoms were so acute, and supervened so rapidly,
that the workers were forced to quit before the damage
became irremediable. H. M. Vernon.

2,4-DinitrophenolPoisoning: a Case Report. GISCLARD,
J. B., and WOODwARD, M. M. (1946). J. Industr. Hyg.,
289,47.
Many instances are known of poisoning by 2,4-

dinitrophenol, which is produced as an intermediate in
the manufacture of picric acid. Two fatal cases are here
described. In both of them profuse sweating and
restlessness appeared after a few months' exposure.
After treatment and rest the men returned to their work,
but one collapsed and died four hours after he had been
taken to hospital, and the other worker died under
similar circumstances. The concentration of dinitro-
phenol dust in the workroom was at least 400 mg. per
10 cubic metres. The factory management then took
several steps-such as the installation of exhaust ventila-
tion, strict personal cleanliness of the workers, a complete
change of clothing twice a day, and the wearing of
protective masks-to remedy the working conditions.
An examination of the internal organs of the two victims
failed to show the presence of dinitrophenol or of
2-amino-4-nitrophenol, but the urine of the case tested
contained 2-08 g. per litre of unchanged 2,4-dinitrophenol,
and 50 mg. of the amino derivative. A simple rapid
polarographic procedure was used for estimating the
dinitrophenol. H. M. Vernon.

Atmospheric Concentrations of Fluorides in Aluminium
Reduction Plants. YAFFE, C. D. (1946). J. Industr.
Hyg., 28, 29.
Aluminium is produced by an electrolytic process in

which a direct current is passed through molten cryolite
(3NaF.AlF,) containing alumina. The operation is
carried out in electrolytic cells, or 'pots.' The pot is a
steel box, about 8 ft. by 4 ft. and 2 ft. deep. It is lined
with carbon, and the anode consists of one or more
carbons suspended in the molten bath. A number of
pots are connected in series, and the passage of a current
of 8,000 to 40,000 amperes causes metallic aluminium to
be deposited on the bottom of the pot, which serves as
the cathode. The carbon dioxide liberated carries off
fumes containing fluorine compounds, including some
HF. The HF and the fluoride salts were estimated
separately by passing the air sampled through an electro-
static precipitator to remove particulate matter, and then
through an absorbent solution of 1 per cent. sodium
hydroxide in an impinger in order to collect HF. The
men especially exposed to the fumes were the pot men,
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carried out post mortem. The technique was an easy
one. After removal of the lungs a radio-opaque sub-
stance was injected into the pulmonary arteries, and the
chest x rayed. A dilute solution of baryta was used.
Three cases were investigated.
The first patient had worked all his life as a tunneller.

He was very dyspnoeic when admitted to hospital, and a
radiograph showed typical silicotic changes. There were
bilateral diffuse changes of miliary type, and under the
right clavicle a mass resembling a tumour There was
no clinical or laboratory evidence of associa is dtubercle.
The heart was failing gradually over a period of six
months, and the film showed cardiac enlargement.
Dropsy developed. Arteriography performed post
mortem revealed the almost complete avascularity of the
affected zone, where shadowing indicated the position of
the lesion. The large vessels were narrowed and often
filiform, the arterioles were almost invisible, and there
were scattered areas of several square centimetres which
were completely avascular. This was the most typical
picture obtained.
The second subject, a rock miner, was also very

dyspnoeic when admitted to hospital. In his case radio-
graphy confirmed the diagnosis of silicosis, and a sili-
cotic block was seen in each lung in the middle zone,
with more diffuse lesions in other parts. This man died
of heart failure with anasarca. Radiography after
injection of the arteries showed marked vascular changes,
especially in the right lung. The third patient had no
radiograph before death, but the arteriography was
similar to the other two.

Policard has pointed out that the fibrosis of pneumo-
coniosis begins round the vessels, and that a sleeve of
fibrous tissue soon envelops these, together with the
lymphatics and the bronchi. The arteries resist the
longest, but in the silicotic blocks vascular lesions are
constant, both in those fully formed and in those still
developing. Vessels are obliterated both by thrombosis
and by swelling of the elastic tissue. Not only are the
medium-sized arteries involved, but also the smaller ones
accompanying the bronchioles. Destruction is eventu-
ally complete, leaving a mass of sclerotic tissue. The part
played by tuberculosis is a matter for discussion, but
vascular lesions are more common when there is a
marked tuberculous factor. Vascular changes are
greatest in caseating areas. The cardiac embarrassment
due to the existence of these large, dense lesions can be
readily understood. Nevertheless, with a normally
beating heart, the rate of blood flow through the lungs
is usually normal; though one will admit that the flow
through the narrowed loops is more rapid than pre-
viously. The blocks often exhibit degenerative changes
with cavity formation and the appearance of copious
purulent sputum, usually dark in colour. No doubt
associated tuberculosis is responsible in many cases, and
Croizier and E. Martin nearly always found tuberculosis
in this black sputum. But it is likely that in some cases
cavity formation is due to mortification from ischaemia.
Schlaepfer showed that ligature of branches of the
pulmonary artery was quickly followed by the develop-
ment of sclerotic areas, and it is likely that arterial lesions
in silicosis, with associated damage to veins, lymphatics
and bronchi, play a part in the rapid development of the
lesions described. G. C. Pether.

The Natural Ventilation of Unheated ' Closed Rooms.'
CARNE, J. B. (1946). J. Hyg. Camb., 44, 314.
Despite the importance of the subject, there is a defi-

ciency of scientific information about the natural
ventilation of rooms in dwelling houses. Two rooms,
one facing west and one facing east, in a house in No. 699
Old Kent Road, each with a fireplace and ventilation
wall grating (50 sq. in.) were examined with the doors
and windows closed to determine the natural air change
under different climatic conditions from Nov., 1938,
to March, 1939. Air change was determined by intro-
ducing CO2 into the air of the room and estimating
the concentration before and after test periods. Air

tappers and carbon crews; and air samples collected in
the places where they worked contained from 1-8 mg. to
58 4 mg. of fluoride per 10 cubic metres. The fluorine
was almost equally divided between the precipitator and
the impinger samples, and there were no significant
differences in the degree of exposure of the various
groups of men, the averages being from 8 to 10 mg. ofF
per 10 cubic metres. The allowable limit of HF is
generally considered to be 3 parts per million or 24 mg.
per 10 cubic metres, so the men seldom ran any risk of
poisoning. H. M. Vernon.

Nitrogen Dioxide-Rate of Oxidation of Nitric Oxide and
its Bearing on the Nitrogen Dioxide Content of Electric
Arc Fumes. ELxINs, H. B. (1946). J. Industr. Hyg.,
28, 37.
Nitric oxide is produced in the electric arc; its rapid

oxidation to nitrogen dioxide is, however, generally
assumed. On the other hand, Bodenstein concluded
that under the usual conditions most of the nitrogen fixed
by the air would remain as the monoxide for some time.
Direct observations by various investigators showed that
the ratio of NO2 to NO was as 1 to 150, as 1 to 20 and as
1 to 6. The NO formed in the arc is not converted into
NO2 until it has cooled, and from data obtained by other
investigators Elkins makes the following calculations:
(1) If the welding arc is producing 0-01 cubic feet per
minute of NO in a 1,000 cubic-foot room which is
exhausted at the rate of 100 cubic feet per minute. (one
air change in 10 minutes), the average NO2 will be 22
parts per million. (2) If the ventilation is increased to
200 cubic feet per minute the NO concentration will be
only 3 5 parts per million, or a sixth as much. (3)
Conversely, if the ventilation is halved, the NO2
concentration will be no less than 104 parts per million.
Since NO, though it has certain toxic effects, is not an
irritant gas like NO2, good ventilation is evidently of
great importance. The maximum allowable concentra-
tion of oxides of nitrogen is considered to range from
10 to 25 parts per million. H. M. Vernon.

Chromates in Animal Nutrition. GROSS, W. G., and
HELLER, V. G. (1946). J. Industr. Hyg., 28, 52.
There is an increasing use of chromate salts and of

chromic acid in plating baths, and several studies on the
toxicity of chromates have been reported. The present
investigation was made in order to ascertain the level of
chromate salts that an animal can ingest without impair-
ment of general health and reproductive powers. The
rate of growth of growing mice and rats over periods of
two or more months was studied, and it appeared that
for white rats the maximum non-toxic level of potassium
chromate in the drinking water is 500 parts per million.
For mature white rats and mice the maximum non-toxic
level of zinc chromate in the food is 1 per cent., but
young rats are stunted and made sterile by 0-125 per cent.
of this chromate. For rats of all ages, 0-125 per cent. of
potassium chromate is the maximum amount which
can be added to the food without deleterious effect.
Digestion trials made on three mature female rabbits
showed that drinking water containing up to 500 parts
per million of potassium chromate did not affect the
utilization of food, but that 1 per cent. of zinc chromate
in the food markedly lowered the digestion coefficients of
practically all its components. Tests for chromium salts
in the blood and urine were negative, so presumably they
do not enter the blood stream from the alimentary canal.

H. M. Vernon.

The Arterial Lesions of Silicotic Blocks. CROZIER, L.,
ODE, L., and RocHE, L. (1945). Presse mid., 53, 638.
Autopsies on miners who have died from silicosis often

disclose ' blocks ' or hard fibrotic masses of varying size.
These occupy part or the whole of a lobe. Histological
examination of these lesions reveals marked changes in
the arteries of the affected areas. Many of them are
practically avascular, as shown by arterio-pneumography
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influx increased rapidly in proportion to the size of the
chinmney flue until an area of 15 to 20 sq. in. had been
provided; thereafter the influx increased slowly. Maxi-
mum ventilation through the wall grating occurred
when the wind was normal to the wall; the higher the
velocity of the wind, the wider the angle through which
the wind might veer and still maintain a high influx.

Air blown against a model house creates high pressure
against the windward wall, low pressure on the leeward
side, and a zone of turbulence at the junction of the
roof and leeward wall. There is a negative pressure

exerted up the flue. The influx into the room is deter-
mined by the pressure difference between the room and
the centre of the house and by the size of the openings
from the room to the centre of the house, rather than by
the size of the flue or wall grating. The pressure in the
centre of the house will be the sum of the negative
pressure due to the flue effect in the other rooms and the
wind pressure (negative or positive) against the side of
the house. To ensure maximum natural ventilation of a

room, the flue should terminate outside the region of
turbulence and in the region of negative pressure, the
room should have an opening to the centre of the house,and there should be an opening between the centre of the
house and each of two opposite walls.

T. A. Lloyd Davies.

Injury Resulting from Use of Aerosol Bomb. METZLER,
D. F. (1946). Publ. Hlth. Reps. Wash., 61, 546.
Failure in the mechanism of an aerosol bomb allowed

a mixture of pyrethrum, DDT, and Freon to escape on

to the hand of an operator attempting to carry the bomb
out of a building. When he dropped the bomb his hand
was frozen in the shape in which it had been cupped over

the bomb. An injury equivalent to a third degree burn
was sustained, but analysis of the blood indicated no

toxic effect from the DDT. T. A. Lloyd Davies.

Industry and Its Environment-Physical and Social.
LoRD FORRESTER (1945). J. roy. Inst. Publ. Hlth.,
8, 306.
An industrialist makes a strong plea that managements

should plan work to fit human beings and that industry
should no longer deffie the countryside with smoke and
scrap heaps. If modem processes are used, he says,
factories need no longer be ugly. There must be co-

operation between industry on the one hand, and town
and country planning authorities on the other; and, so

that the citizen may take full advantage of the new

surroundings, educational and health services must be
fully developed. T. A. Lloyd Davies.

Some Methods of Measuring Ventilation. LIDWELL,
0. M., and LOVELOCK, J. E. (1946). J. Hyg. Camb.,
44, 326.
The determination of ventilation of a room by measur-

ing the amount of air entering and leaving is difficult:
the alternative method is to estimate the concentration
of a tracer, substance. If the air is completely and
continually mixed, the rate of disappearance is:

-=-2( log10CO-log1o C)

where c is the concentration of tracer substances remain-
ing 'after time t, v is volume of air entering and leaving a

room of volume V. Trace substances must be stable,
odourless., and non-toxic. Apparatus and methods of
measuring the concentration of tracer substances are

by (1) ultra-violet absorption, (2) absorption of vapour

and colorimetric estimation, either visually or photo-
electrically, (3) development of colour on a treated test
paper. Acetyl acetone and ethyl aceto-acetate fulfil
the requirements for tracer substances for (1), tertiary
butyl hypochlorite for (2) and (3). T. A. Lloyd Davies.

The Relationships Between Carbon Monoxide, Oxygen,
and Hemoglobm in the Blood of Man at Altitude.
LruNTHAL, J. L., RiuY, R. L., PROEMMEL, D. D.
and FRANKE, R. E. (1946). Amer. J. Physiol., 145,
351.
To determine the permissible concentration of CO

at various pressure altitudes, three men (a heavy smoker,
a light smoker, and a non-smoker) were exposed to a
mixture of CO, 02 and N2, at varying pressures, until
CO in the blood reached equilibrium. The amount of
COHb produced when a man is in equilibrium with CO
air mixture may be calculated from a modification of
Haldane formula as follows:

M=relative affinity constant
of Hb for CO compared

MPCO ~~to 02.
ctv

(COHb)= POMCp2+MpCO=total effectivePO2+MpCO gas tension may be read
from standard table.

PO2=average alveolar ten-
sion at pressure altitude.

In these experiments, M was found to be 204+10 per
cent. (and does not differ in smokers and non-smokers).
Symptoms produced by CO are proportional to the con-
centration of COHb in the blood and duration of
exposure. T. A. Lloyd Davies.

The Effect of Low Concentrations of Carboxyhemoglobin
on the'Altitude Tolerance' of Man. LILIENTHAL, J. L.,
and FuGITr, C. H. (1946). Amer. J. Physiol., 145,359.
Difficulty in determining the effect of the absorption

of CO is experienced because, depending on the symptoms
or the delicacy of the function chosen as a test to indicate
toxicity, different COHb concentrations will be assigned
as the significant level. Experience has shown that men
can fly safely at altitudes of 8,000-10,000 ft. without
additional oxygen and by chance deterioration in the
flicker fusion frequency test, because of anoxia, occurs
at this altitude pressure. The flicker fusion frequency
forms a useful test of the effect, of small increases in
COHb in lowering the 'ceiling ' offlight or the height
at which additional 02 is required. At 10,000 ft. air
containing 0-008 per cent. CO will convert 10 per cent.
of Rb into COHb. With this concentration of COHb,
unequivocable impairment of visual discrimination and
flicker fushion frequency will occur. Rigid standards
for permissible limit of CO in the air must be enforced.

T. A. Lloyd Davies.

The Effect of Oxygen Pressure on the Uptake of Carbon
Monoxide by Man at Sea Level and at Altitude.
LLTENTHAL, J. L., andPnNE, M. B. (1946). Amer. J.
Physiol., 145, 346.
The design of war craft may prevent the complete

exclusion of carbon monoxide; in aircraft the absorption
of CO at high altitudes assumes importance. Eight
men and one woman were exposed to mixturesof 02
and CO at varying pressures until the CO content of the
blood showed stability had been reached (at a level not
exceeding one quarter of anticipated equilibrium of CO
intake value). At sea level, symptoms due to CO did
not occur until COHb exceeded 15 per cent.; the uptake
was a linear function of the CO exposure index (= partial
pressure CO (mm. Hg) in inspired air, times minute
respiratory volume, times duration of exposure in
minutes), times 0-05; at pressure altitudes of 15,000 to
25,000 ft., 02 was added to the inspired mixture to pro-
duce02 pressure equivalent to sea level; the CO absorp-
tion is inversely proportional to the partial pressureof 02.
The total barometer pressure has no apparent influence
on the uptake ofCO: the effects of minimal altitude
anoxia added to the effect of circulating COHb combine
to produce moderately severe symptoms.

T. A. Lloyd Davies.
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ABSTRACTS ~~~~~~~267The Excretion of DDT (2,2-Bis-(P-chlorophenyl)-1,1,1-
Trichloroethane) in Man, together with Clinical
Observations. NEAL, P. A., SWEENEY, T. R., SPIcER,
S. S., and VAN OETrINGEN, W. F. (1946). Publ. Hlth.
Reps., Wash., 61, 403.
In rabbits, DDT administered in olive oil by mouth is

partially excreted as di-(p-chlorophenyl) acetic acid
(DDA). A healthy male volunteered as an experimental
subject. In July, 1943, he was exposed to 1 mg. DDT
per 1,000 cubic feet of air for 1 hour daily for 6 days, and
four weeks later to a higher concentration for 1 hour
daily for 5 days; in December, 1944, the same subject
ate 500 mg. in olive oil without untoward effect. In
September, 1945, he ingested 770 mg. (11 mg. per kilo
bodyweight) of recrystallized DDT in 25 c.cm. olive oil
on an empty stomach. There was no evidence of liver
damage, and the blood sugar remained normal. All
functions of the C.N.S. were normal. Following the
ingestion of DDT, there was a sharp rise in the urinary
excretion of DDA, reaching a maximum (4,000 mg.) on
the second day. Excretion decreased rapidly on the
third and fourth day, and then gradually fell during the
subsequent 10 days. DDT did not appear in the urine.

T. A. Lloyd Davies.

Influence of Iron Salts on the Toxicity of Lead. HEPPEL,
L. A., and KORNBERG, A. (1946). Proc. Soc. exp.
Biol. Med., 61, 220.
The action of calcium and phosphorus in modifying

the effects of lead has been closely studied, but the
administration of iron prevents the loss of weight and
anaemia occurring in rats fed on diets containing lead
acetate. Male weanling rats on a diet containing 0 03%
of lead (and after 31 days on lead, 0-09°%O) remained con-
stant in weight after intervals of 65 to 75 days, with a
constant or slight increase in Hb in the blood if 1-13%
of ferric citrate was added to the diet. Rats on the same
diet without ferric citrate lost weight and became anaemic
(Hb reduced from 15 gin. per 100 c.c.m to 99 gm. per
100 c.cm.). Sodium citrate was ineffective. The
addition of 0-25% of ferric chloride to the diet failed
to prevent loss of weight or anaemia, and 0-2% of ferrous
sulphate added to the diet prevented anaemia but not
loss of weight. Experiments in progress are stated to
indicate that rats fed on iron supplement show a lower
lead content of the tissues: a possible explanation is that
iron interferes with the absorption of lead.

T. A. Lloyd Davies.
Streptomycin in Experimental Plague. HORNIBROOK,

J. W. (1946). Publ. Hith. Reps., Wash., 61, 535.
Streptomycin is isolated from an organism resem-

bling Actinomyces griseus and has *a low toxicity
(L.D.0=35 mg. and L.D.1004=135 mg. per 20 g.
mouse of preparation containing 30,000 units per
gramme). Mice weighing about 18 g. were inoculated
subcutaneously with up to 6,000 organisms of P. pestis,
and streptomycin was inoculated intraperitoneally at
various times. Controls were given normal saline.
Visible swelling at the site of inoculation was considered
to be one of the signs of infection: animals not showing
swelling at the time of treatment were excluded. Strepto-
mycin was given half an hour before and 24 hours after
infection. A total dose of 2 mg. of streptomycin
protected all animals from death, whether given in two
or three doses. Sixty-six per cent. of animals infected
for 72 hours before treatment with 2 mg. of streptomycin
in two doses at a 24-hour intervals died in 14 days.
In a group of animals infected for 48 hours before
treatment, 10% died within 14 days after 2-0 mg. strepto-
mycin; 63% died after treatment with 2 mg. sodium
sulphadiazine, compared with a death rate of 88% in the
controls. T. A. Lloyd Davies.
Life Tables for Social Classes in England. TIETZE, C.

(1943). Milbank Memorial Fund Quarterly, New
York, 21, 182.
William Farr's pioneer accomplishment in tabulating

male deaths by occupation has been steadily improved at

Lumbar Herniations of Intervertebral Discs-Value of
Surgical Removal for Naval Personnel. WHITE, J. C.
and PETERSON, T. H. (1946). Occupat. Med., 1, 145.
The authors report a series of 46 cases among Naval

personnel operated upon for herniations of lumbar
intervertebral discs. Seventy-five per cent. of cases
were restored to full or limited duty, a percentage com-
paring favourably with an average of 68 per cent. of
good to excellent results reported in 12 civilian series
totalling 938 patients. While admitting grounds for
the gloom in prognosis shown by the Office of the
Surgeon General, U.S. Army, and by Air Vice-Marshal
Symonds, speaking of Royal Air Force personnel, the
authors believe their series illustrates the usefulness in
the Services of operation for this condition, provided the
cases are carefully selected. Their criteria were (1) severe
low back pain and sciatica, (2) condition unrelieved by
at least one month's conservative treatment, (3) positive
filling defects in the Pantopaque spinogram and (4) that
patients be otherwise physically fit. Of 101 patients
examined, only 46 were subjected to operation, all but
two of whom presented positive filling defects. These
two cases were operated upon on strong clinical grounds,
and both proved to have herniated discs. One negative
result on exploration, and the finding of other causes of
root compression in six cases are reported in the series.
Of 24 of these cases followed up for up to 2j years,
54% returned to unlimited duty, 21% to limited duty,
21% were still of uncertain status in the service, and 4%
were invalided.
With regard to carrying out Spinal Fusions at the

same time as the removal of the herniated disc. The
authors feel that, where structural bony and ligamentous
defects are obvious at the time of operation, spinal
fusions should be carried out at the same time as the
removal of the herniated disc. But, bearing in mind
the youth and good physique in general of services cases,
and the common loss of desire to return to full duty
after a prolonged period on the sick list, they prefer to
rely on the healing of minor ligamentous injuries during
convalescence, and their convalescent regime is directed
to the earliest possible resumption of normal everyday
activity in order to minimize the importance and severity
of the operation in the patient's mind. Spinal fusion,
therefore, is reserved as a secondary procedure for those
cases that relapse on resumption of activity, except
where the need for it is quite obvious at the primary
operation. 0. J. Vaughan-Jackson.

The Acute Toxicity of DDT following Intravenous Injec-
tion in Mammals. PHILLIPS, F. S., and GILMAN, A.
(1946). J. Pharm. exp. Therap., 86, 213.
Acute DDT intoxication was studied in cats, dogs,

monkeys and rabbits by the method of intravenous
injections of an emulsion of DDT. Its toxicity in this
form was found to be of the same order for each mammal
but, when compared with the oral route, the lethal dose
of intravenous DDT was 10 times less, and resultant
symptoms- appeared more rapidly, 5 minutes after
injection and lasted a significantly shorter time. The
symptoms produced were muscle tremors and convul-
sions, tonic and clonic, followed usually by a period of
central depression. There were no residual toxic effects
from single large doses of DDT, such as the degenerative
changes that characterize chronic DDT poisoning,
which suggested that such symptoms were caused by
DDT itself rather than by a metabolic transformation
product. With higher doses death occurred, eithet
from cerebral depression and respiratory failure directly
following the cerebral excitation, or from ventricular
fibrillation (dogs). A limited number of anti-convulsant
and central depressant drugs were investigated to
'determine an effective method of treating acute DDT
-poisoning. Of the various therapeutic agents studied,
phenobarbitone was found to be outstanding in that it
controlled the characteristic tremors and convulsions
produced by DDT in doses which caused a minimal
degree of central'depression. J. L. Lovibond.
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each subsequent census. The 1931 tables (Registrar
General's Decennial Supplement, 1931, England and
Wales Ila, Occupational Mortality) are of more lasting
interest than usual because, unless the date of the next
census is advanced, new tables will not be available
until some years after 1951. To calculate the percentage
distribution of social classes, the following deviations
from the Registrar General's tables were made: (1)
farmers, gardeners, agricultural labourers, and (2) miners
were removed from social class II, III, IV, and V as both
these groups are homogeneous and sufficiently large to
influence the total mortality of the class (miners have
high and farmers, etc., low mortality); and (3) 700,000
clerks were transferred from class III to II to join their
black-coated fellows (employers and managers), into
whose ranks many will ultimately advance.
The percentage distribution of occupied males is as

follows:

Social Class Males 16 Perand over cent.

1. (Professional, etc.) .. 335,182 2-5
II. (Intermediate between I and

[III)* *. .. .. 2,211,533 16-2
III. (Skilled workers) .. 5,313,129 38-9
IV. (Intermediate between III

and V) .. .. .. 1,560,583 114
V. (Unskilled workers) .. 2,239,738 16-4

Farmers, gardeners, agri-
cultural labourers .. 1,117,281 8-2

Coal miners .. 868,523 6-4

Total .. 13,645,969 100 0

* Almost 90% of Class II are employers and managers
in business and clerical workers.

To calculate life tables, adjustments were made for the
mortality of illegitimate infants according to the father's
occupation (Registrar General records mother's occupa-
tion), for the mortality between 2 years and 16 years,
and for the failure to return to the occupation of retired
males in the higher age groups. To avoid the appearance
of pseudo-accuracy, a radix of 1,000 was used, and
expectation was shown to one decimal point.

I U IHl IV V

0 0 0 *'
Age 5 05 ~ '~ .

0

Survivors at Exact Ages

0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 100,000
1 961 947 935 924 910 938 905 92,814
2 956 941 924 910 890 930 886 91,394
16 930 913 893 877 854 900 850 88,186
20 916 904 885 868 845 894. 838 87,245
25 901 891 871 854 830 882 822 85,824
35 876 865 843 824 799 858 789 82,885
45 838 822 800 771 747 824 739 78,357
55 759 738 719 677 654 762 658 70,041
65 605 576 568 520 503 641 518 54,899
70 484 450 451 402 391 538 400 43,361
75 349 303 312 264 258 402 264 29,665

Complete Expectation of Life at Birth

0 631 160-8 160 1 573 55.7 163-0 15571 58-74

The difference between maximum and minimum values
is 74 -years: this is little more -than the increase in
expectation of life observed in England as a whole
between 1911 and 1931. The expectation for Class I
and farmers, etc., is virtually the same; in youth the
number of survivors in Class I is higher, but in later
years farmers have the advantage. Well educated and
well-to-do parents are more successful in .preventing
deaths among their children, but farmers either come of
a sturdier stock or their mode of life is healthier. In
interpreting Table II, caution is necessary as life table
technique has been applied to social classes which are not
closed populations. T. A. Lloyd Davies.

Medical Progress: Industrial Hygiene. TABERSHAW,
I. R. (1945). New Engl. J. Med., 233, 437.
This is a short review ofrecent advances in occupational

medicine. Radioactive substances may not, after all,
be the cause of the lung cancer found in Schneeberg
and Joachimsthal, as arsenic dust, chronic lung diseases,
and hereditary susceptibility are now suspect. The
toxicity of quartz may be due to the colloidal silica
liberated on the quartz particles by tissue fluids. Per-
fused colloidal silica has a broncho-constrictor effect.
' Eggshell ' calcifications have been found in the hila
and sometimes in the parenchyma of the lungs in slate
quartz miners; some also were found in people who were
exposed equally to silica and limestone. Beryllium can
cause a pneumonitis and has been under investigation.
Routine radiographs of the lungs offarmers have revealed
symptomless calcifications thought to be due to an
Aspergillus. Recent work in the cotton fields suggests
that byssinosis does not exist there, but that an acute
illness called 'cotton fever' may attack the new worker,
but has no sequelae.
The use of powdered metallic aluminium or hydrated

alumina (XH 1010) for therapy and prophylaxis in
silicosis is now widespread, but with varying results;
the choice of which to use seems to depend on individual
preference. Control of the dust in the atmosphere
remains the most important prophylactic measure.

Poisoning due to lead and benzene is less frequent.
Carbon monoxide is still the most frequent cause of
industrial intoxication. Apart from better-known in-
dustrial poisons, toxic effects from methyl bromide and
ethylene chlorhydrin are reported. Study of the physical
conditions of working shows that wet-bulb thermometer
readings below 91° F. are tolerable, but at 940 F. or
above sustained effort is impossible, and cases of heat
exhaustion occur. Thiamine and choline requirements
of the body rise with heat.

It has been found that sodium citrate assists the excre-
tion of uranium salts. The luminous-dial-painting
industry has expanded, but the known effective counter-
measures to chronic radium poisoning have not been
fully applied in all places. In half the cases of industrial
dermatitis, no single agent can be incrimrinated. There
is a phenomenon in dermatitis where a sensitive subject
can be made progressively less allergic to a substance
by repeated exposure. This ' hardening ' does not occur
in all persons. J. N. Agate.

Contact Dermatitis of Eyelids Caused by an Anti-oxidant
in Rubber Fillers of Eyelash Curlers. CuRns, G. H.
(1945). Arch. Derm. Syph., Chicago, 52, 262.

Seven cases are described of contact dermatitis after
the use of eyelash curlers, part of the frame of which
had a rubber filling or band. N

Four points are given as diagnostic. (1) Eruption
is subacute. (2) There is a linear appearance. (3) On
the upper lid a narrow band of normal skin is left along
the tarsal fold or between the dermatitis and lid margin.
(4) Eyelashes show artificial curling. Patch tests with
rubber filling were positive in all cases. In five cases
the sensitizing factor was shown to be the anti-oxidant
1% phenyl-beta-naphthylamine, and in the remaiing
two this factor was strongly suspected.

Geoffrey A. Hodgson.
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nitrogen may also be formed when the electric arc is
used for welding, and precautions are needed, especially
for those working in confined spaces. The long latent
period before the development of symptoms is typical of
the condition. G. C. Pether.

The Problem of Carbon Monoxide Poisoning from Coal
Gas. MoEscHnlN, S. (1946). Schweiz. med. Wschr.,
76, 508.
The writer says there has been an increase in CO

poisoning, not only from charcoal, but also from coal
gas. In Switzerland in 1939 there was 8% of CO
in the coal gas, but it rose to 25% in 1944. Deaths
by suicide and by accident have doubled in the decgde
ending 1944. The writer suggests that many slight cases
of poisoning are not reported, and that repeated exposure
may cause insidious symptoms. He stresses the defects
of memory and of perception which may occur with
acute poisoning, the development of Korsakoff's syn-
drome, and the chance of damage to the mid-brain and
the basal ganglia. Athetotic and choreiform symptoms
have been noted. Disorders of sleep are known,
and respond very badly to the usual sedatives. Graves'
disease has been reported, attributed to injury to the
diencephalon. Peripheral neuritis and myocardial
damage is also known. The writer inquires whether
these changes are due merely to anoxaemia or to some
specific toxic effect. He thinks the myocardial damage
derives from anoxaemia and points out that some think
the heart damage of heavy smokers is due to CO rather
than to nicotine. Cerebral damage to a permanent
nature may also arise from anoxaemia. CO may be
a heavy-metal poison in some circumstances, hence its
affinity for the iron-containing haemoglobin. Tissue
cultures do not seem to have their growth inhibited by
CO, but this is no proof that the gas is harmless to nerve
cells. The writer suggests that CO may do some damage
by inhibiting the action of certain enzymes which
contain heavy metals, this being a specific toxic effect.
Experiments in guinea-pigs have shown a hypertrophy
of the thyroid with increased metabolic rate. This may
be secondary to some changes in the brain. Glycosuria
and a rise of blood sugar occur in cases of CO poisoning.
Many Swiss writers think that Parkinsonism can often
be traced to chronic CO poisoning. Vertigo, headache,
and insomnia are common; defects of memory are
typical. Fine tremors and ataxy occur, and such
6neurasthenic' symptoms as loss of energy and dis-
inclination to work.
Although in theory methylene blue may relieve CO

poisoning, the degree of relief thus obtained is small.
Some writers advise the injection of thionin solution,
as this accelerates the dissociation of CO. On the whole
the most effective procedure is to administer from
6 to 10% CO2 in oxygen. If the patient is still
unconscious after 2 to 3 hours, venesection is advised.
Coramine may be used as a respiratory stimulant. For
convalescents a stay in the mountains is valuable.

G. C. Pether.

Dust Control in Haematite Mining. L. The Effect of
Wet Methods. TEBBENS, B. D., and TABERSHAW, I. R.
(1946). J. industr. Hyg., 28, 100.
Dust concentrations in a group of haematite mines

were investigated before and after instituting a reduction
of dust by water jets. The haematite ore was in a seam
8 to 14 feet thick, and it contain 15 to 20% of free
silica, while settled dust samples contain 9 to 16%.
In the drilling operations the hollow steel drills used
discharged 2 or 3 gallons of water per minute. The
broken rock blasted during the previous shift was
thoroughly wetted by sprinkling with hoses, while
main haulage ways and headings' were wetted two or
three times a week by means of tank cars. The dust
was determined by the use of a midget impinger, and the
average dust concentration in million particles per
cubic foot of air was reduced in the drilling operation
from 151 to 22, in loading from 107 to 23, and in ore

Allergic Aniline Dermatitis: an Occupational Accident.
ZANCH, A. F., and BONDUEL, A.A. (1945). Revista
Asoc. med. Argent., 59, 1322.
The patient had worked many years with aniline dyes

used for textiles. He used blocks which were dipped in
the various colours before being applied to the material.
Thus his hands were often in dye and he inhaled the
fumes. The first changes were seen in the hands, which
exhibited reddened areas with vesicles and much serous
discharge. The spaces between the fingers suffered
most, being painful and burning. Eczema was diagnosed,
and he stopped work for two weeks. Work was resumed,
but the rash returned and spread to the face, forearms,
and feet. He also had digestive symptoms, diarrhoea,
nausea, and severe headache. He then stopped work for
four months, but on resuming was affected again with
an extensive dermatitis and had then to abandon his
employment for good.

Clinical examination, a blood count, and stool examina-
tion for parasites revealed no abnormality.

Patch tests were done with cotton impregnated with
three solutions as follows: (1) aniline 50 g., NaOH
10 g., Turkey red oil 30 g., alcohol 30 g., neutral
chromate solution 50 g.; (2) aniline 5%, Turkey red
oil 3%, alcohol 2%, caustic soda 3%; (3) yellow wood
oil 30%, campeche and bisulphite 2%, formic acid 10%.
After 48 hours the patches were removed, which showed
red areas in tests 1 and 2. These were surrounded by a
slightly painful inflammatory area. Test 3 was negative.
On the third day the affected areas showed more marked
changes and the workman felt ill, developing diarrhoea
and then bloody stools. The test was repeated eight
days later, with even more marked and similar results.
This time the face was swollen, the eyes puffy, and there
was worse diarrhoea with insomnia.
The writers consider this a certain case of occupational

poisoning. They point out that most aniline dyes are
toxic only when they contain pure aniline or impurities
such as arsenic, lead, and mercury. Absorption is mostly
by the lungs and rarely by the gut. But dyes which have
condensed on material may penetrate through the skin,
especially if the temperature is over 300 C. It combines
with haemoglobin to form methaemoglobin, and changes
or destroys the red cells. Oxidation of aniline in the
blood produces a cyanotic tint. G. C. Pether.

Nitrous Fume Poisoning in Welders. HATr, F. (1946).
Schweiz. med. Wschr., 76, 483.
The author describes the illness and death of a work-

man who worked inside a boiler of about 10 cubic metres
volume. It had a manhole through which he entered
and left at intervals. He was inside for a total period
of 25 minutes, and he sweated heavily, coughed, and
had a very red face. As he complained of the heat and
smell, air was blown in during an interval and blue fumes
were driven out. After this the patient did three more
hours' welding in the open, and when his work was over
he had some tightness in the chest. He was, nevertheless,
able to cycle home part of the way, then take train,
and then walk a short distance. He usually covered
this in ten minutes but required an hour to do so and
could scarcely get into his house. In the night his head-
ache and dyspnoea were so severe that he called for help.
Next morning he was seen by a doctor and sent to
hospital. On admission there was marked orthopnoea
and cyanosis and the patient was incoherent. There was
extensive oedema of the lungs. Venesection was per-
formed and 260 c.cm. of blood was removed. Morphia
and strophanthin were administered. The blood
exhibited a leucocytosis; the Takata reaction was nega-
tive. The general condition got worse, and oxygen was
given continuously, as also intravenous hypertonic
glucose and strophanthin. The patient died in coma.
After death 3-88% methaemoglobin was found. Hb.
was 109%. At necropsy there was evidence of death
from oedema of the lungs and asphyxia attributed to
poisoning with nitrous fumes while working as an
acetylne welder. The author says that oxides of
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transportation (in headings and haulages) from 70 to 8.
Ventilation was the same before and after the introduction
of water, and psychrometric observations showed that
the water did not appreciably affect the relative humidity
of the air or the average environmental conditions
relating to comfort. It was considered that in the
group of mines investigated it was desirable to maintain
the dust concentration at less than 25 million particles
per cubic foot. Of the 125 dust samples, analysed
before the use of water, only 13% attained this standard,
whilst of the 109 samples analysed after it, 69% attained
it. H. M. Vernon.

Evaluation of Urinary Lead Determinations. LEVINE, L.,
'and FAHY, J. P. (1946). J. industr. Hyg., 28, 98.
The authors record the frequency distribution of

urinary lead concentrations of 1,156 samples of urine
taken from exposed workers. The curve rises sharply
to a maximum of about 0-10 mg. of lead per litre,
declines sharply at concentrations between 0-10 and
0 30 mg., and then falls more slowly to 0-60 mg. Only
1-1% of the samples contained more than 0 60 mg. of
lead, the highest being 0-86 mg. per litre. Some of the
persons in the upper marginal limits of lead excretion
received hospital treatment for plumbism, and in many
cases such treatment was likewise given at much lower
levels. The level of urinary lead excretion usually
accepted as indicative of hazardous exposure is 0-20 mg.
per litre. This value was exceeded by 24% 6f the
samples. H. M. Vernon.

An Experimental Evaluation of Methionine in the Therapy
of Liver Injury from Carbon Tetrachloride. SHAFFER,
C. B., CARPENTER, C. P., and MosEs, C. (1946). J.
industr. Hyg., 28, 87.
Recent investigations have shown that depletion of the

protein store from the body renders the liver more
susceptible to the toxic action of poisons such as chlorin-
ated hydrocarbons, the severity of the damage being
roughly parallel to the extent of the depletion. If
animals are fed with protein immediately before the
liver poison is administered the severity of the damage is
reduced, this reduction being dependent on the sulphur-
containing amino acids of the protein, viz. methionine
and cystine. It is stated that when methionine is given
as long as four hours after chloroform anaesthesia, it
will protect a protein-depleted dog from fatal liver
injury. Also it is stated that methionine has a beneficial
action on acute carbon tetrachloride poisoning in man.
One investigator obtained favourable results in cases of
toxic hepatitis caused by trinitrotoluene, but a group of
five investigators found no significant effect. The present
inquiry was undertaken to determine what value, if
any, methionine possesses in the treatment of toxic
hepatitis induced by carbon tetrachloride. Liver damage
was produced in 28 dogs by the intraportal injection of
undiluted carbon tetrachloride in dosages ranging from
0 05 to 0-252 ml. per kg. Fifteen of the animals received
0 3 g. per kg. of methionine post-operatively, and, in
some cases, a second dose of equal size 18 hours later.
Comparison of the animals with controls given glycine
or saline failed to demonstrate any consistently beneficial
action of the methionine in the prevention or' repair of
the liver damage. This conclusion is based on the
length of survival, estimations of serum phosphatase,
urinary pigments, etc., and on the gross and histo-
pathology. H. M. Vernon.

Eight Cases of Methyl Chloride Poisoning with Three
Deaths. McNALLY, W. D. (1946). J. industr. Hyg.,
28, 94.
Poisoning by the refrigerant, methyl chloride, does not

occur so frequently now as it did in 1928. and 1929,
because of the improved construction of electric ice
boxes and the addition of the warning agent, acrolein.
However, this agent is not absolutely dependable, in
spite of its pungent odour, for persons with a defective
sense of smell or those soundly asleep do-not always

notice it. In one case described in this report, two per-
sons living in an apartment hotel were not seen for four
days, and when the apartment was opened they were
found dead, lying on -the floor. There was a smell of
acrolein, and a leaky connexion was found in the ice
box. The other cases described in this report were
likewise due to leakages. In all the subjects there was
a rise of temperature, increased pulse and lowering of
blood pressure. There was a primary anaemia with
mild leucocytosis. The pupils were widely dilated and
reacted sluggishly to light. Anuria lasted 48 hours.
The therapy consisted in oxygen inhalations; also of
continuous intravenous injection of Hartman's solution
and 5°/ glucose, and of intramuscular injection of liver
and iron. Alkalinization of the patients is important.

H. M. Vernon.

Summary of Twenty-Two Trinitrotoluene Fatalities in
World War II. MCCONNELL, W. J., and FLINN, R. H.
(1946). J. industr. Hyg., 28, 76.
In the first world war there were, in the United States,

about 17,000 cases of and 475 deaths from TNTpoisoning
within a period of 71 months. In the present war only
22 fatalities were recorded during the period June 1, 1941,
to Sept. 1,1945, in spite of the fact that many times the
number of workers were employed. Of the fatal cases, 8
died of toxic hepatitis, 13 of aplastic anaemia, and one
from a combination ofthetwo. Only a third ofthose who
died were exposed to an average concentration of TNT
over the generally accepted maximum allowable con-
centration of 1-5 mg. per cubic metre of air, but it is
not known how much TNT was ingested or absorbed
through the skin. Hepatitis occurred more frequently
among the younger age group of workers, averaging
30 years, and aplastic anaemia among the older group,
averaging 45 years. The former group had a much
shorter period of exposure, with a median of 63 days, as
compared with a median of 216 days for the aplastic
anaemia cases. No single test of TNT poisoning has
been found reliable for early detection of liver damage or
aplastic anaemia. Perhaps the most significant are a
rise of the icterus index for the former condition, and a
decrease of haemoglobin for the latter. Between the
time of death and the first definite signs of symptoms of
liver damage a median time of 34 days elapsed, and in the
anaemia cases of 40 days. The treatment consisted in
placing the patient on a high protein and carbohydrate
diet, the administration of vitamin, liver, and iron
preparations, infusion of glucose solutions, and blood
transfusion. Treatment of acute hepatitis with
methionine appeared hopeful. Post-mortem examina-
tion of the hepatitis cases showed a great reduction in
the size of the liver. In some areas there was a complete
destruction of all parenchymal cells. The cases of
aplastic anaemia appeared to be independent of toxic
jaundice: liver destruction was sometimes present, and
also diffuse haemorrhages in all organs. H. M. Vernon.

Metabolites of 2, 4, 6-Trinitrotoluene (TNT) Excreted
in the Urine of Dogs. SNYDER, R. K. (1946). J.
industr. Hyg., 28, 59.
Munition workers are exposed to TNT in various ways,

the more important being contact and inhalation of
dust and fumes. Previous investigations indicated
that skin contact or fumes were not capable of producing
high urinary levels of TNT metabolites, though, in dogs,
insufflation into the, respiratory tract as well as oral
doses did so. In 1921 H. H. Dale isolated 2,6-dinitro-
4-azoxytoluene, and other researches followed. The
methods used, which for the most part yielded doubtful
or negative results, are too complicated to describe here.
In the present tests oral doses of TNT at the rate of
50 mg. per kg. body weight were administered to dogs,
who tolerated them well. By means of the x-ray
powder diffraction pattern, the author was able to
demonstrate that 2,6-dinitro-4-hydroxylaminotoluene
was present in the urine of the dogs, and by means of
extraction, separation, and the formation' of an azo dye,
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each other and to encourage responsible rating. (7) All
assessments should be signed. (8) In the case of new
entrants, obtain assessments at three different times (for
example, one, three, and six months after starting work).
This checks consistency of assessments and gives some
idea of the development of the subject. (9) Use paired
comparisons, in which every subject is compared with
every other subject. This can be done only for small
groups (not more than a dozen), but it checks the con-
sistency of the assessor (a) with other assessors, (b) with
himself.

Conclusions are tentative as this investigation is in-
complete. The number of statistically significant
agreements between pairs of assessments is higher for
total assessment than for particular qualities. The
quality on which the least agreement obtains is ' ability
to get on with management '-which is due to the assessor
unjustifiably associating himself with the management.
Paired comparisons, though possible for small groups
only, and very time-consuming for the assessors, hold
most promise for future developments.

T. A. Lloyd Davies.

How Does Housing Affect Health? POND, M. A.
(1946). Publ. Hlth. Reps., 61, 665.
Though students suggest that those who live in good

houses are healthier than those who live in sub-standard
dwellings, proof of this is difficult. The morbidity and
mortality rates for enteric infection and tuberculosis
are significantly lower for families in good houses.
Sharp differences in the respiratory rate and the rejection
rate for draftees reflect the influence of bad housing.
Common communicable diseases of childhood occur
more frequently and at an earlier age in overcrowded
households; the National Health Survey disclosed that
the percentage of persons disabled for a week or longer
was higher in households with more than one and a
half persons to a room. The pneumonia rate was 68%
higher. The National Health Survey disclosed that,
of the houses visited, 4 0% had two or more persons,
6-3% more than one and a half persons, and 17-6%
one person to a room. The mortality rate falls for
infants born into families moved from slums to satis--
factory housing. Slum areas in the District of Columbia
showed rejection rates of Army draftees for personality
disorders one and a half times higher than good housing
areas. The total incidence of psychopathic and mental
disorders is higher in the lower socio-economic group
of the community. Sub-standard housing is not the
only factor working to the detriment of health: the
slum is a symptom of low economic status and is accom-
panied by overcrowding, illiteracy, poor nutrition, and
delinquency. Good housing must provide fundamental
physiological and psychological needs, and protection
against contagion and accidents. Housing is not simply
bricks and mortar: it is a complex structure of buildings
and people. Careful management and the provision of
adequate services are essential. Health authorities can
assist in pr6moting healthy living (for example, diph-
theria immunization), but they can take advantage of
the community groups that spring up around housing
projects, of selling the idea of public and personal
health. Even in the U.S.A. there is an urgent need to
devote individual and national effort to providing decent
homes for millions who need them.

T. A. Lloyd Davies.

The Thymol-Barbital Test in Experimental Carbon Tetra-
chloride Poisoning. MCCORD, C. P., STERNER,
J. H., KINE, L. L., and WILUAMS, P. E. (1946).
Occupat. Med., 1, 160.
Maclagan, in an investigation on the colloidal gold

reaction ofserum, determined that thymol, introduced for
antiseptic purposes into the barbital employed as a
buffer, led to a turbidity when mixed with certain serums.
This is specific for hepatic dysfunction and is attributed
to the phenolic precipitation of a gamma globulin-
phospho-lipin complex. Experimental observations were

he was able to confirm Dale's rather doubtful identifica-
tion of the presence of 2,6-dinitro-4-aminotoluene.
Numerous tests, described in detail in the paper, failed
to indicate the presence of TNT or of the five derivatives
of it which were specially sought for. H. M. Vernon.

Endemic Fluorosis in Kweichow, China. LYTH, 0.
(1946). Lancet, 1, 233.
All tribes and races in a wide area are equally affected.

Investigations were done in two villages after a high
incidence of dental mottling and spondylitis had been
noticed in 1934. Spring water in the area contained
from 2-4 to 13-1 p.p.m. of fluorine. Four cases are
described, with pictures of two of them. The first is a
woman of 60 with fluorotic enamel and complete fixation
of the spine with considerable kyphosis; the second, a
man of 58, had similar spondylitis and an enlarged
cranium; the third case is of a man of 58 with mottled
enamel spondylitis and limitation of arm and chest
movements; the fourth is of a man of 37 with severe
dental fluorosis and limitation of spinal movements.
All have had pains of skeletal origin for years. A
report on the exhumed skeleton of a man with severe
spondylitis follows. The mandible was thickened and
had exostoses, and the thyroid was thickened. The
atlas was ankylosed to the occiput; the odontoid process
was separated and ankylosed to the atlas; most of the
lower vertebrae were fused together, and the spinal canal
was greatly narrowed. The spinous processes were
fused in a flat plate. The ribs and sacro-iliac joints were
fixed. Most bones had exostoses, large ridges, and
rough muscle attachments, and there were ossifications
in the interosseous membranes. Death had occurred
from fracture-dislocation between axis and atlas.
Thickening of the skull was present here, but was not a
constant finding. The teeth of 134 people, mainly
children, were examined: 58 had moderate to severe
fluorosis and 39 had mild changes. J. N. Agate.

Industrial Assessments: Some Problems and Suggestions.
HEIM, A. W. (1946). Occupat. Psychol., 20, 24.
In this article assessment is synonymous with rating:

both terms are used to connote a judgment of one
person by another. The following problems are
discussed. (1) Halo effect.-It is very difficult to get the
assessor to concentrate on particular quality desired.
For example, in answer to a question about her efficiency
at work, Miss Brown may be described as 'very unsatis-
factory' because she is frequently late arriving, but
'when she is here she is good-one of the best girls.'
Halo effect includes the tendency (a) to base total judg-
ment on some strong particular impression; (b) to let
general impressions influence answers about particular
quality. (2) Range and distribution of assessment.
All inexperienced assessors tend to rate judgment as
about average. (3) Absolute judgment.-Assessors seem
to have their own absolute judgment. (4) Judgments on
potentialities rather than on actualities. (5) Tendency
to take other factors into -consideration. ' She's quite
good at it, but then it's a very easy job.' (6) Personal
prejudice. (7) Lack ofperspicacity. (8) Terminology.-
Assessors find difficulty in understanding meaning of
terms.
The following suggestions are made. (1) Have more

points on rating scale than are necessary. On a five-
point scale inexperienced assessors tend to concentrate
on two, or at the most three, grades, but the same asses-
sors with a ten-point scale will use five grades. (2) Allow
assessors scope for the passion for fine discrimination
which is often found with unwillingness to make bigger
judgments. Allow two assessments for each grade
(for example, plus and minus). (3) Give brief descrip--
tion of what is meant by each grade of each quality.
(4) Present lowest grade first in rating scheme. (5) Ask
for notes on matters unrelated to particular set of
inquiries: these illuminate characteristics of subject
and assessor. (6) Obtain two independent assessments
of each subject to compare consistency of assessors with
U
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made to establish the earliest evidence of organic damage
in rabbits and rats from the inhalation of carbon tetra-
chloride vapour. Exposed to concentrations of 40,
60, and 80 parts per million, increase in thymol turbidity
appeared after five days' exposure, with further increases
after another five days. The thymol turbidity disappears
by the end of seven days after the termination of exposure.
The association of the more severe degrees of test reaction
with well defined organic injury suggests that the
responses at the above levels are indicative of incipient
organic damage. K. M. A. Perry.

Poisoning by Barium Carbonate. MORTON, W. (1945).
Lancet, 2, 738.
Two attacks offood poisoning due to barium carbonate

occurred in the Persia Iraq Command, 85 soldiers being
involved. In the first outbreak 13 men were admitted to
hospital. They were taken ill with acute gastro-enteritis
an hour after their evening meal which consisted of
meat, vegetables, and marmalade tart. Three sergeants
refused the marmalade tart and were not affected, while
five men who had not partaken of the meal, but had
finished the marmalade tart, also developed gastro-
enteritis. Chemical analysis showed there was no
arsenic in the tart. Shortly afterwards 71 men from the
same unitwere taken ill two hours after a meal consisting
of meat, vegetables, and treacle tart. A chemical
analysis of the pastry revealed large quantities of barium
carbonate. Investigation showed that at a supply depot
a sack containing 4 lb. of barium carbonate for use as a
rat poison had erroneously been put into the flour store,
filled with flour, and issued to the unit. The
symptoms consisted of a first phase of diarrhoea and
vomiting with tingling sensations in the face and neck,
followed by loss of tendon reflexes, irregular pulse, and
muscle paralysis. In a few severe cases the paralysis
became generalized and in one case led to almost complete
respiratory paralysis. Recovery was rapid, and there
were no deaths. K. M. A. Perry.

British Anti-Lewisite. PETERS, R. E., STOCKEN, L. A.,
and THOMPSON, R. H.S. (1945). Nature, 156, 618.
A brief review, giving the main facts about the

discovery of BAL. An attempt is made to focus the
main stages of the discovery. Work by Peters (1936)
suggested that the partial failure of an enzyme system,
pyruvate oxidase, could be directly responsible for the
pathological change brought about by vesicants. This,
with other work, lead to the theory that a biochemical
lesion in a tissue, formed by the partial blocking of an

enzyme system, can cause pathological damage; the
poison produces in effect an enzyme deficiency. The idea
that the site of attack of trivalent arsenicals is an

essential SH group in this enzyme-protein was
confirmed. Thioarsenites of the type RAs (SR1)2 were

shown to be dissociable in alkaline solution, so the toxicity
might be reversible. Seventy-five per cent. of the
arsenic in a lewisite-kerateine compound was found to be
in combination with two thiol groups. Simple dithiol
compounds might form relatively stable ring compounds
with lewisite and thus compete successfully with ' dithiol'
proteins in the tissues. The study of therapeutic possi-
bilities began in 1940. After some trials the new
compound 2-3 dimercaptopropanol was made and
proved very satisfactory; this compound was named
BAL by the Americans. Tests on the treatment of
arsenical burns with BAL are described and experiments
on the elimination of arsenic in rats during treatment,
and on its toxicity. The use of BAL ointment in
the treatment of arsenical accidents in factories proved
very successful. The ointment was tried against the
toxic complications of therapeutic arsenical drugs and
then superseded by intramuscular injection. An am-

poule, using as vehicle 10 per cent. benzyl benzoate
in arachis oil, was prepared in the United States and very

favourable results reported. In the cases tried in this

country the results are much better than for any treatment
so far tried. References are given to all the main stages
of the work. H. M. B. Buckell.

Detecting Radiation Hazards. Current Comment.
(1946). J. Amer. med. Assoc., 130, 791.
A recent release from the University of Rochester

reveals many heretofore unpublicized aspects of research
connected with the atomic bomb. The medical aspects
of the research were organized in ten divisions. Among
the most important was the development of methods to
protect the employees; of the thousands employed in the
plants not a single one was injured by any of the new and
peculiar hazards of the work. Animal investigations
on the toxicology and pharmacology of uranium
compounds established criteria for tolerance levels.
Methods of analysing the urine of employees were
devised to determine the extent of exposure and to
estimate the amount of radiation exposure which could
be tolerated by human beings. A method of taking
finger impressions in wax was devised and employed
on the workers handling radio-active materials in atomic
plants. This permitted the determination of when, if at
all, employees began to show changes in the skin as a
result of contact with the materials handled. One
division studied the blood of large groups of animals,
completing over 100,000 analyses. Geneticists studied
the effects produced on the offspring of mice and fruit
flies which had been exposed to radiation. Some
277,000 mice and 50 million fruit flies were bred and
observed. The application of the vast amount of data
gathered by the University of Rochester group, of
which that cited is only an example, can hardly be
predicted, but the results will certainly be significant in
the fields of metabolism, cancer, haematology and physical
medicine. A. Thelwall Jones.

Artificial Respiration. COMROE, J. H., Jr., andDRIPPs,
R. D. (1946). J. Amer. med. Assoc., 130, 381.
The Schafer prone pressure and the Eve tilting

technique of artificial respiration are the two most
widely discussed methods at present, and the authors
have now attempted to compare quantitatively their
respective values in typical cases of respiratory failure
with asphyxia. They were fortunate enough to find two
patients with complete respiratory arrest, one suffering
from a severe head injury and the other from an intra-
ventricular rupture of a brain abscess, and both were
unconscious throughout the tests. Respiration was
measured by applying tightly a full face mask equipped
with flutter valves, the expired air being conducted
through a Bohr meter and measured. An endotracheal
tube was used to ensure an open airway.

Results.
1. Comparison of Schafer and Eve Methods.-The

authors showed quite conclusively the inadequacy of the
Schafer method, in which the tidal air varied from 71-5 to
117 c.cm., whereas in the Eve technique the tidal air
ranged from 286 to 500 c.cm. They point out that the
Schafer technique, which depends for its action on the
elastic recoil of the lungs and tonicity in the respiratory
muscles, fails in patients who are unconscious, apnoeic,
asphyctic and in shock, because such patients resemble a
fresh cadaver more c)osely than they resemble a normal
healthy subject and the elasticity in these subjects is
reduced to a minimum. On the other hand, the Eve
tilting method is efficient when tonicity and elasticity are
absent.
As the time element incommencement of artificial

respiration is most important, the Schafer pressure
method must, obviously, be used as an emergency
measure, but the authors insist that this method should
only be used as a very temporary emergency measure,
pending the commencement of the Eve tilting method.
Further, they insist that the patient's care should pass
from the hands of a 'first aider' at the earliest possible
moment, to those of a physician highly trained in
resuscitation.
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Protection agant X Rays and Gamma Rays. X-Ray
Protection in d Fluoroscopy. HENNY, G. E.
(1946). Radiology, 46, 66.
This article is part of a combined report for the

Standardization Committee of the American Rdntgen
Ray Society and Radiological Society of North America.
The object of the report is to acquaint those who have
recently become engaged in the use of x rays and radium
with the actual hazards involved, and also to reassure
them against imaginary and mythical dangers. Pro-
tection in industrial fluoroscopy differs from that in
radiography because higher voltages are used and
because the tube operates for longer periods in fluoro-
scopy, making the total x-ray output greater. The
operator and other workers in the room must be pro-
tected from the direct beam of x rays and also from
scattered radiation. The thickness of the protective
material must be adequate for the kilovoltage used,
and the whole apparatus must be tested for leakage of
radiation. Special warning of the risk of the operator's
hand entering the direct beam of rays when adjusting
or moving the specimen is given, and the need for some
safety device to prevent,this is stressed. Care must be
taken to prevent leakage around the ends of the long
castings which may project from the fluoroscopic housing
and from the ends of the enclosure when specimens are
brought to the fluoroscope on conveyor belts. In all
cases it is possible to install adequate protection by
efficient planning. The method of detecting leaks and
checking the efficiency of the protection are discussed.
The Geiger-Muller counter is recommended. The
Counter and the way in which leaks may be detected,
and the adequacy of the protection tested are described.
Other methods are mentioned. Two monthly blood
counts of all workers exposed to x rays are advocated.

M. H. Jupe.
Pulmonary Changes in Carbon Tetrachloride Poisoning.
THOMPSON, C. M. (1946). Amer. J; Rintgen., 55, 16.
Of 20 men poisoned by inhalation of carbon tetra-

chloride fumes, four showed evidence of changes in
chest radiographs. In one case, which proved fatal,
almost the whole of the lung fields was homogeneously
dense, due to what was found at autopsy to be con-
gestion and consolidation with acute pneumonia-
haemorrhagic in type. In the other three men, examined
seven days after exposure, there was increase of hilar
shadows and prominence of lung markings. The signs
had disappeared by the tenth day. All four of the
patients showed evidence of toxic renal syndrome-
swelling of soft tissues, oliguria, albuminuria, vomiting,
etc. The carbon tetrachloride was being used for
cleaning purposes and was not subjected to any heat
which might alter it. The post-mortem findings are
described. M. H. Jupe.

Pneumoconiosis Due to Cofton Dust (Byssinosis)
MCCARTHY, P. V., and AxENHEAD, W. R. (1946).
Radiology, 46,46.
A short account of the features of byssinosis and of

the work of Prausnitz and Fletcher for the Medical
Research Council are given. The history of a case and
description of the radiological findings follow. The
diagnosis is based on the history of employment and on
the medical history, together with the fact that the
radiographic picture did not change in two months.
The radiograph included in the article is not that usually
met with in byssinosis. M. H. Jupe.

Symposium on Scientific Proof and the Relations of Law
and Medicine-Effects of Electrical Injuries, with
Particular References to the Nervous System. HYsLOP,
G. H. (1946). Occupat. Med., 1, 199.
In 1941, in the United States, there were 388 deaths

due to lightning and 890 deaths due to other electrical
currents excluding judicial electrocution. Reliable and
comprehensive records about non-fatal electrical acci-
dents are virtually non-existent, but it is deduced that

2. Intratracheal Insufflation with Oxygen.-During
their investigation the authors had an opportunity of
observing the effect of insufflation with oxygen and were
able to make observations on arterial and alveolar gas
tensions during this procedure. The arterial oxygen
saturation was 95-8 per cent. in one case and 90 per cent.
in the other, but, at the same time the arterial carbon
dioxide tensions were 166 and 142 mm. of mercury and
the arterialpH values were 6-86 and 6-86 respectively.

Samples of alveolar air showed a concentration of 44
per cent. carbon dioxide, leaving no doubt regarding the
accumulation of this gas, which may occur during
respiratory arrest, despite intratracheal insufflation with
oxygen. Thus, although the patients had a pink colour
and were well oxygenated, the arterial blood analyses
showed that the blood bathing the central nervous
system was grossly abnormal in other respects. The
enormous increase in carbon dioxide tension and the
acidity of the arterial blood are factors not so readily
appreciated by the clinician as is a decrease in arterial
oxygen saturation. The arterial pH values in these
two patients are among the lowest ever recorded, similar
figures having been reported only in terminal nephritis,
and this acidity, together with the high concentrations
of carbon dioxide present in the blood, undoubtedly
exerted a narcotic depressant effect. Hyperventilation
with an anaesthesia bag at the rate of 40 cycles per
minute in one patient reduced the arterial carbon dioxide
tension to 106 mm. of mercury and increased the pH to
7-00.

These studies emphasize that artificial respiration, to
give maximum efficiency, must not only raise blood
oxygen to normal levels, but must also reduce blood
carbon dioxide to normal levels, and this is impossible
unless intratracheal insufflation with oxygen is combined
with rhythmic compression of the chest.
The authors have produced quantitative data which

cast grave doubt on the efficacy of the Schafer prone
pressure method for producing artificial respiration,
but so few cases are available, up to date, that it is of the
utmostimportance that clinicians and physiologists should
collect data on many more apnoeic, asphyxiated patients
in whom need exists for artificial ventilation.

A. Lloyd Potter.

Contact Dermatitis. An Analysis or Tabulation of All
Cases Proved in a Single Year. HowELL, IJ B. (1946).
Arch. Dermat. Syph., Chicago, 53, 265.
The importance of contact irritants employed as

topical medications or encountered as occupational
hazards is discussed. All 250 cases were proved by
patch tests.

1. Dermatitis from topical applications.-This was
the commonest cause of contact dermatitis, sulphona-
mides and mercurials being the most potent sensitizers.
Waming is. given of the danger that patch tests with
sulphonamides may photosensitize the patient or cause
severe aggravation of the existing eruption; small test
doses given orally are preferred to confirm sensitivity.

2. Contact dermatitis ofoccupationalorigin.--Of a total
of 86 cases, 23% occurred in the aircraft industry, from
formaldehyde and phenol formaldehyde (for plastics)
glue, and rubber gloves; zinc chromate primer was the
commonest sensitizer.

Attention is drawn to the importance of oleoresins in
weeds as an occupational hazard to farmers and out-
door workers-35 (41b) of the total occupational cases
being so caused. Weed dermatitis usually begins in the
spring on the ankles, and later affects other exposed
parts; it recedes in winter, but recurs more severely
each succeeding spring. Polyvalent sensitization is the
rule. Two forms of management of such dermatitis
are advocated: (a) absolute avoidance of vegetation;
(b) oral administration of specific weed oils during winter
months.

Nickel is often the sensitizing agent in cases from
jewellery or wearing apparel; and, in the list of 58
cosmetics implicated, 20 occurred from nail polish and
21 from hair lacquer. Geoffrey A. Hodgson.
U*
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about 17% of electrical accidents are fatal. About
0 4% of all accidents in industry and in the home are
due to electricity. The resistance of the human skin
in calloused parts may reach 1,000,000 ohms, but the
average dry skin is about 5,000 ohms, and the moist skin
1,000 'ohms or less. In a given period the effective
voltage of an alternating current is 0 707 that of a direct
current of the same voltage, but at certain phases of the
alternating cycles the maximum effective current is
1 41 times that of the direct current per volt.

In the United States the commonest voltage for
domestic purposes is 120; industrial current commonly
has a voltage of 120-240, and electrical railways 600.
Overhead transmission may be up to 30,000 volts.
turrents with frequency cycles of over 2,000 become
decreasingly dangerous.

There is no experimental evidence to support the
'idea of many workmen that they are able to acquire
resistance to electricity. Such claims are dangerous
and based on tricks in the manner in which they make
contact. When electricity enters the body its effects
depend on the tissues traversed and the strength of the
current. Low currents produce a physiological effect,
such as contraction of muscles. The function of the
living tissue is accompanied by electrical activity,
measured in micro-amperes, which may be made of
diagnostic use in such instruments as electrocardiograph,
electromyograph, and electroencephalograph. The direct
effect, either physiological or pathological' of electricity
passing through the body is limited to the tissues traversed
by the current, and the current always takes the shortest
route through the body. At a given point in the path
all tissues conduct the same amount of current, and in-'
the tissues adjacent to, but away from, the main path of
the current, the effect decreases rapidly. In animals, if
the shock passed from forefoot to forefoot, forefoot to
hindfoot, or hindfoot to hindfoot, no current could be
detected in any part of the brain, but when the current
passed from forefoot to forefoot a significant current
could be detected in the spinal cord.
The critical level for producing lasting disturbances

in nerve tissue is 30 milliamperes per 3 mm. nerve
diameter for shocks of 5 seconds' duration..' Currents
of 40 milliamperes produce irreversible damage. Current
passing through the brain damages the cells of the cortex
more than deeper tissues. Prolonged convulsions,
protracted coma, and prolonged arrested breathing
follow, and if the current passes through the respiratory
centres there will be depression or paralysis of respiration.
If the current passes through the heart the rhythm will
be disturbed. Death caused by electrical current, either
immediate or in a few hours, results from (1) ventricular
fibrillation, (2) failure of respiratory centre, (3) a com-
bination of the above, (4) prolonged tetanus of respira-
tory muscles.

In non-fatal shocks, damage to the brain may be either
localized or diffuse, and results in epilepsy, hemiplegia,
etc. After an electric shock pre-existent organic
disease of which the victim is not aware may be made
worse or noticed for the first time.

Claims of organic damage to the brain caused by
electric currents' should be regarded with scepticism
unless there is evidence of adequate exposure having
occurred. The cranial nerves are seldom affected. If
there has been immediate and severe organic damage to
the brain psychosis may follow, but more likely constitu-
tional; psychoses such as dementia praecox or manic-
depressive insanity are aggravated. Psychoneurotic
symptoms such as anxiety, phobias, and obssesions are
common. Malingerers can generally be exposed by
considering the circumstances of the accident and their
subsequent behaviour.

In the treatment of electric shock it is usually impos-
sible to distinguish between respiratory failure and
ventricular fibrillation. Action should be based on the
assumption that unconsciousness is due to respiratory
failure. Immediate and persistent artificial respiration
is important;' of 361 victims treated within three minutes
of the accident, 70% recovered. If there is clinical

evidence that the heart is not functioning; the drastic
measures of direct injection to the heart or cardiac
massage have been suggested. T. A. Lloyd Davies.

Medico-legal Aspects of Injuries from Exposure to Rontgen
Rays and Radioactive Substances. DUNLOP, C. E.
(1946). Occupat. Med., 1, 237.
High voltages from 100,000 to 1,000,000 volts are

used for generating rays for therapeutic purposes.
Approximately 600 ' r' generated at 200,000 volts
produce moderate erythema of the skin. Hazards due
to radiation arise in the mining of radio-active ores;
the manufacture of x-ray tubes, metal casing, luminous
dials, radium applicator needles, the examination of
metal casing, biological, chemical, and physical experi-
ments with radiation, and the use of x-ray apparatus by
untrained persons, or in the promotion of sales, for
example, shoe-fitting machines.

Since x-ray machines used for diagnostic purposes are
worked at low voltage they produce a soft radiation of
low penetrating power. Injuries are, therefore, almost
exclusively confined to bums of the skin. A high
proportion of all accidental burns are incurred during
fluoroscopy where attempts are made to set fractures or
remove foreign bodies in direct fluoroscopic vision.
The term 'radiation bum' is usually reserved for tissue

reactions of undesirable severity, though the layman
may apply the term ' burn ' to reactions of the epidermis
produced in routine tumour therapy. Such a reaction
heals, but the skin is subsequently atrophic and pig-
mented.
The physician is much more likely to be criticized for

the results of over-treatment than for under-treatment.
Inadequate treatment may result in the inability to arrest
malignant disease, and in the death of the patient:
at the least it delays the institution of effective therapy
or sets up a state of radio-resistance.
Acne vulgaris often responds well to x rays, but as

the condition responds to conservative treatment the
physician is strictly accountable for over-zealous or
careless radiation. Malignant melanoma is, on the
other hand, fatal, regardless of the type of treatment,
and the physician must consider whether the meagre
hope of treatment justifies the danger and discomfort of
full irradiation. A more lenient attitude of the courts
towards burns incurred in the course of legitimate and
proper treatment is needed.
Thorium is radio-active and is sometimes used diag-

nostically. The Council of Pharmacy and Chemistry
of the American Medical Association, reviewing the
possible dangers of injecting thorotrast, state that
'most investigators advise that the material (thorium
dioxide) be employed only in cases in which there is
some serious reason for using it or in those in which
early death may reasonably be expected.'

Radiologists can usually avoid exposing themselves
to a beam of direct radiation, but they are endangered
by the incidental radiation present in the vicinity of
x-ray tubes and radium. They are occasionally unwise
enough to place their hands in the beam of radiation:
the dose may be small, but the effects are cumulative.
Burns of the hands and fingers result from manipulating
radium needles with the fingers instead of with long
forceps. Dentists should ask the patient to hold a
dental film in position during exposure. Scattered
radiation is seldom sufficient to produce localized damage
of the skin, but leads to fatigue, headache, anorexia,
and to damage of radio-sensitive tissues such as ovaries,
testes, and blood-forming tissues. The daily tolerance
dose is 0-2 r. Routine medical examination of persons
exposed to radiation should be carried out four times a
year, and a blood count once a month. Protection is
grossly inadequate in many hospitals. The chief
defences of radiological workers against over-exposure
are distance, speed, and lead. Lead should be used
liberally to reduce scattered radiation to a minimum.
There is no danger in handling tissues or objects after
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Tin Mining and Silicosis in Cornwall. HALE, L. W. (1946).
Thorax, 1, 71.
In Cornwall the metalliferous lodes occur in fissures in

the granite and lie roughly in the vertical plane. The
metals occur at varying depths in the fissure, lead and
zinc being the most superficial, copper next, and tin
deepest. The tin occurs in the form of stannic oxide, and
the extraction of this from the lode rock is briefly des-
cribed. A ton of good ore may yield 25 lb,. stannic oxide,
of which 75% is metal. All drilling is done with
pneumatically-operated axial water-feed percussion drills,
the bit striking the rock some 2,000 blows per minute and
rotating on its long axis about 120 times per minute.
Construction and types of drill are indicated. Environ-
mental facts mentioned include: that the granite has a
total silica content of about 80%; that, as this is
a compact rock, falls of the roof are comparatively rare;
that owing to naturally occurring water and the use of
sprays, etc., for dust-control the workings are wet; that
gas does not occur in tin-mines and naked-flame lamps
are used; and that wet-bulb temperatures in the stope-
cavities range up to 90° F. or higher. Mines at present
working are up to 2,000 feet deep.

Dust-risk is greatest in the operations of drilling, shot-
firing, and tram-loading. Dust-counts are not yet
available, but it is stated that visible dust is rare during a
working shift. Dust-prevention measures in use include:
(1) 'natural ventilation,' in which convection currents
are utilized to distribute air from the surface through the
workings: no fan-ventilation is used; (2) wet-drilling,
which has been the greatest single influence in dust-
control in this industry; (3) mist-projectors, which
spray atomized water or a mist of oil and water during
and after shot-firing; (4) hand-operated sprays for water-
ing down the piles of broken ore before tram-loading;
(5) a time-schedule whereby shot-firing is done only at
the end of a shift, after which the mine is left empty for
not less than three hours, during which time the workings
are blown through with compressed air; and (6) the use
of compressed-air rings to ventilate blind-end workings,
etc. Some difficulties in dust-prevention are mentioned,
including that of ensuring proper application of the
regulations, and it is suggested that systematic education
of the miner in this respect should be undertaken.
The macroscopic and microscopic appearances in tin-

miners' silicosis are described. It is stated that the
average exposure before nodulation occurs is 15 years.
The symptoms are not invariably proportional to the
radiological findings; they include dyspnoea (often of
asthmatic type in advanced cases) and cough, and are
accompanied by the physical signs of emphysema. In
the absence of major infective complications the presence
of nodular fibrosis may be compatible with a full life
expectation, and it may be that the nature and degree of
secondary infection in the lung is a decisive prognostic
factor. At necropsy the majority of cases are found to
have pulmonary tuberculosis, other causes of death
being non-tuberculous pulmonary infective states, and
congestive heart-failure. The radiological appearances
of tin-miners' silicosis are described and compared with
those of coal-miners' pneumoconiosis; it is suggested
that a standard might be agreed for the degree of radio-
graphic shadowing necessary to constitute 'reticulation.'
The problem of disability-assessment by some method of
measurement (rather than judgement) is discussed, and it
is stated that respiratory disability may vary considerably
from week to week (with weather-conditions, etc.) in the
silicotic miner. L. W. Hale.

An Outbreak of Scabies in Stenographers. MARKEL, J.
(1946). Occupat. Med., 1, 386.
Fifteen women working adjacent to each other in a

group of 50 suffered from scabies transmitted from the
original case by passing papers from one to another.

T. A. Lloyd Davies.

irradiation: no toxic radiation or poison is 'stored' in
them. Any living cells can be destroyed if subject to
sufficient radiation, but some are more sensitive than
others. The most sensitive tissues are lymphocytes,
bone marrow cells (myeloblasts, erythroblasts, mega-
karyocytes), and germ cells (testes and ovaries), and the
least, cartilage, muscle, and brain and nervous tissues.
Immature and undifferentiated cells are more sensitive
than mature cells, which accounts for the increased
radiosensitivity of tissues of children. Different
functions of a cell can be depressed in different degrees,
and cellular death does not necessarily follow irradiation.
The most easily damaged function is the ability to
reproduce by mitosis. Stimulation of cells or organs by
small doses of radiation has never been demonstrated.
Exposure to even a large dose of radiation produces
no sensation: the period between exposure and reaction
is the latent period; after irradiation, permanent
change may occur in tissues in the absence of demon-
strable alteration: for example, skin exposed to a dose
sufficient to produce erythema is more vulnerable to
subsequent irradiation. The dose which different
persons can tolerate cannot be forecast with accuracy.
Most of the damage resulting from radiation occurs in
the path of the beam and is localized to the skin: general
effects are radiation sickness and blood changes.

Comparatively little is known about the nature of
tissue reaction to radiation: tissues retain their normal
appearance, and only after a lapse of 10-14 days is
erythema of the skin, which marks the clinical onset
of reaction, to be expected. In the skin erythema,
oedema, and inflammation is followed by loss of elastic
tissues in the walls of arterioles and connective tissues,
and proliferation of endothelial cells of arterioles and
capillaries; the lumen is blocked, and, as this reaction
subsides, pigmentation, fibrosis, and atrophy of the
dermis supervene. Cancer frequently arises (at periods
from half to thirty years) in radiation burns: of 135
physicians seeking advice for skin burns due to irradia-
tion between 1919 and 1939, 29% had cancer at the
site of the burn.
Growing bones of infants and children are easily

damaged (by 25% and 50% of the dose producing ery-
thema in adults). The damage is manifest by impaired
growth. Heavy irradiation of adult bones may result
in spontaneous fracture, osteitis, and necrosis; and, in the
jaw, if the gums or teeth sockets are infected, infection
and destruction of the bone is a serious risk. Radio-
active substances stored in the bone may cause bone
sarcoma: many of the disabilities ascribed to radiation
osteitis are due to infection. Mature cartilage damaged
by radiation shows little tendency to repair. The gastro-
intestinal mucosa are moderately sensitive to x rays
and radiation; a temporary gastritis is common,
and infection, ulceration, and obstruction of the sigmoid
colon are stated to be frequent. A change in the number
and character of the blood cells is characteristic of
radio-activity, but radiotherapy as usually conducted
carries little risk of aplastic anaemia. The germicidal
epithelium of the ovaries and testes is easily damaged
and destroyed. Sterilization of men and women
may be effected by x rays: in women this is usually
concomitant with the treatment of pelvic malignant
disease-though it may be used as a method of birth
control. Children conceived after irradiation of the
ovaries or testes show no defects or damage (in contra-
distinction to animal experiments). Married female
radiologists show an incidence of 24% of sterility, but
no increase in abortions or abnormal children. Children
irradiated in utero may be killed or show congenital
defects: the commonest defect is microcephaly. A
pregnant woman may recover damages for personal
injuries, but not for a child killed in utero by irradiation.
A husband has no right of action to recover damages for a
child destroyed en ventre sa mere.

T. A. Lloyd Davies.
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