
ABSTRACTS
(This section of the JOURNAL is published in collaboration with the two abstracting Journals, Abstracts of World Medicine, and Abstracts of World
Surgery, Obstetrics, and Gynaecology. published by the British Medical Association. The abstracts are divided into the following sections:
toxicology ; industrial physiology; industrial lung disease; industrial skin diseases; accidents and orthopawdic surgery; industrial ophthalmology;

environment ; general. Not all sections will necessarily be represented in any one issue)

TOXICOLOGY

Deficiency Patterns in Metallic Poisoning. HUGHES, W.
(1950). Brit. med. J., 1, 634.
The hypothesis which led to the discovery of 2 3-

dimercaptopropanol (dimercaprol, BAL) was that
lewisite poisoned the pyruvate-oxidase system by its
avidity for the SH groups of the protein constituent of
the enzyme. In many enzyme systems, however, the
co-enzymes contain members of the vitamin-B complex,
while, in addition, vitamins and factors other than the
B complex may form linkages with SH-containing
proteins with which a heavy metal may interfere in the
same way. Thus, as a result of " biochemical lesions ",
reactions associated with specific vitamin deficiencies
may occur in cases of metallic poisoning.
Two cases of gold poisoning are described in which the

pattern of lesions was that which might be expected in
vitamin-K and in vitamin-B2 deficiency respectively.
The first patient was a man of 61 with a 20-year history of
rheumatoid arthritis, in whom treatment with sodium
aurothiomalate (50 mg. weekly) led to a severe epistaxis
and a petechial rash. Complete recovery followed the
injection of 2 ml. twice daily of a 10% solution of dimer-
caprol to a total of 28 ml. The second was a woman of
52 with advanced rheumatoid arthritis of 29 years'
duration, recently treated with sodium aurothiomalate.
This resulted in a rash which included an extensive area
of the perineum and buttocks. Although the daily
administration of 20 mg. of riboflavin by injection and
30 mg. orally did not influence progress, 26 injections of
dimercaprol (2 ml. 10% solution a day) resulted in
complete recovery. In a case of exfoliative dermatitis, in
which a generalized erythema with desquamation in and
on the axillee, groins, elbows, and dorsa of the hands and
feet developed 4 days after the end of treatment for
secondary syphilis with neoarsphenamine and bismuth,
the condition was rapidly and successfully treated with
2-ml. injections of 10% dimercaprol daily for 7 days.
A fourth case is described in which a man of 75 was
treated for gross cardiac cedema with 7 injections of
2 ml. of mersalyl on alternate days, after which a mor-
billiform rash developed on the face, arms, and legs,
together with conjunctivitis and small buccal ulcers.
The rash became generalized, but gradually cleared after
the injection of 2 ml. of 10% dimercaprol twice daily
for 3 days.

The author suggests that the " biochemical-lesion "

hypothesis should be kept in mind in cases of " pellagra
sine pellagra " and other epithelial patterns of deficiency
unassociated with any obvious malnutrition, which might
possibly be due to metallic poisoning. But the view put
forward by Cohen that the success of dimercaprol in
metallic poisoning cases will enable higher doses of gold
to be used in the treatment of chronic rheumatism is
accepted only with reservations, cases having already
been reported in which treatment of gold intoxication
with dimercaprol led to relapse in the rheumatic
condition. Malcolm Woodbine.

Ferrous Sulphate Poisoning. Its Inciden-e, Symptomato-
logy, Treatment, and Prevention. THOMSON, J. (1950).
Brit. med. J., 1, 645.

The author reviews the recent literature from English
sources on poisoning with ferrous sulphate in the form of
tab. ferri sulph, co. B.P.C., and incorporates the details
of 6 cases of accidental poisoning in children varying in
age from 11 months to 4, years studied at the Royal
Infirmary, Dundee. Three of the cases have already
been reported (Thomson, Brit. med. J., 1947, 1, 640,
and Prain, ibid., 1949, 2, 1019), and the details of the new
cases added are similar in all respects.
Two fatalities occurred, both in children of approxi-

mately 18 months, one ofwhom had swallowed 39 tablets
(each containing 3 grains (0-2 g.) of ferrous sulphate,
with copper and magnesium sulphates, 1/2 5grain (2-6 mg.)
of each) and the other 10: the remainder, who recovered
after treatment, had taken smaller doses, reduced in all
except one case by vomiting. The outstanding features
were pallor, drowsiness, vomiting (often blood-stained),
and melena. A tendency to relapse in spite of generous
lavage with sodium bicarbonate solution and administra-
tion of bismuth carbonate or magnesium hydroxide was
noted, and BAL which was given in doses of 0-5 ml.
4-hourly in one case for 24 hours, did not appear to have
any value. Necropsy findings in the 2 fatal cases
included inflammation of the gastric mucosa with
bleeding from necrosis and erosions, and similar changes
of less intensity in the small bowel.
The author describes the warning on the container of

commercial brands of these tablets not to leave them
within reach of young children, " who may eat them as
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sweets with harmful result" as inadequate for the
prevention of a serious form of poisoning.

Keith Simpsoni.

Disodium Hydrogen Phosphate Therapy in Lead Poisoning.
PROCTOR, C. D. and KAHN, H. S. (1950). Amer. J.
med. Sci., 219, 316.
In 8 patients, in whom there were physical signs,

symptoms, or histories pointing to lead poisoning, lead
excretion in the urine was studied; in 3 the amount
excreted was 450 ,ug. or more, in 4 between 150 and
200 ig., and in 1 below 150 ,ug. per litre. All amounts
except the last would be classified by Gant as " definitely
toxic ". Treatment with disodium hydrogen phosphate
was established, 2 patients in the first group being given
60 gr. (4 g.) by mouth thrice daily for 15 days and the
third 10 gr. (0 65 g.) intravenously thrice daily for 7 days.
Two of the second group were given 60 and 30 gr. (4 and
2 g.) by mouth thrice daily for 5 days, the other two 5 gr.
(032 g.) intravenously, thrice daily, also for 5 days. The
last was given 15 gr. (1 g.) thrice daily by mouth for
7 days. In all cases there was complete remission of
symptoms soon after treatment started, and no abnormal
substances appeared in the urine. After the close of the
treatment lead values were again determined in the urine;
the figures showed a reduction in most cases to one-
third or one-half of the previous figures. In 3 cases
determinations were also made during treatment and
showed a considerable rise in the level, in one nearly to
five times the original figure.
Three control cases were also investigated, in which

the levels of lead in the urine before treatment were
87-2, 17-5, and 31 ltg. per 1. respectively. Disodium
hydrogen phosphate, 15 gr. (1 g.) by mouth thrice daily,
was taken for 5 days. During the treatment the urinary
content of lead rose to 152-3, 48-9, and 135 6 jig. per 1.
respectively, but on the fifth day after the end of treat-
ment the figures were 38-2, 10-1, and 25 ,ug. respectively.
No symptoms were observed and no abnormal substances
found in the urine. It is claimed that the drug is non-
toxic, and causes considerable amounts of lead to be
removed from the body without the occurrence of any
symptoms of acute exacerbation of lead poisoning.

Reginald St. A. Heathcote.

Haemachromatosis. DAVID. G., and SUMEGI, I. (1950).
Orv. Hetil.. 91, 162.
The authors describe a case of haemochromatosis in a

man of 35, on whom they carried out a wide variety of
investigations the more significant findings were the
nature of the skin biopsy specimens, the diabetic glucose-
tolerance curve, the evidence of hypogonadism, and the
finding of large amounts of coproporphyrins in the
urine, mainly of type I but with some of type III. The
authors discuss the various theories of the etiology of
the disorder; they consider it to be a constitutional
disturbance of mineral storage, analogous to the carbo-
hydrate-storage disturbance in Gaucher's disease and to
the protein-storage disturbance in the dysproteinmmia
described by Wuhrmann and Wunderly. The importance
of the porphyrinuria is discussed in part II of their paper.

Dushanka Woistenholme.

Haemochromatosis. The Pathogenesis of Porphyrinuria
in Lead Poisoning and Haemachromatosis. SOMEGI, T.
('1950). Orv. Hetil., 91, 165.
The author carried out experiments to confirm his

opinion that both in hxmochromatosis and lead
poisoning the iron and the lead respectively cause
generalized damage to the reticulo-endothelial system,
the extent and principal site of the damage being reliably
indicated by the presence and type of coproporphyrin in
the urine.
When white rats are given lead acetate daily in a 1`

solution intragastrically, in a dose of 1 ml. per 100 g.
body weight, porphyrinuria is found at the end of the
first week, although fluorescence in the bone marrow is
detectable microscopically only ; cultures of the marrow
from these animals show much fluorescence within
48 hours. The author believes that when this porphyrin
is formed in the marrow iron is no longer taken up in
the formation of hemoglobin and that the substance
which is formed without iron is coproporphyrin II1;
the anxmia in lead poisoning is partly due to this failure
to take up iron and partly due to the metallic damage
to the reticulo-endothelial cells which prevents them from
releasing iron normally for blood formation.
When the reticulo-endothelial cells of white rats are

thoroughly blocked by Indian ink before administration
of the lead as above, it is found that the animals show no
evidence of porphyrin formation at the end of one week
and only one-third of them have a minimal production
after 2 weeks ; anamia develops in these animals well
bzfore its appearance in the animals given lead only.
The author believes that in hxemochromatosis the

deposition of iron in the liver damages the parenchy-
matous cells and leads to the appearance in the urine
of coproporphyrin I; because of the liver's power
of regeneration this appearance is inconstant in the early
stages of the disease, which explains the variable findings
of other authors. When the deposition of iron is such as
to affect seriously hemoglobin formation in the marrow,
then coproporphyrin III is formed. The appearance of
type 1 or III in hzmochromatosis and heavy metal
poisoning depends on whether the damage is pre-
dominantly of the liver or the marrow.

Dushanka Woistenholme.

Poisoning with Petroleum Products and Benzol in Children.
SCHOLZ, R. (1950). Klimi. Med. Wien., 5, 78.
The symptomatology of poisoning with petrol, benzine

(a petroleum derivative), and benzol (benzene, a coal-tar
product) is reviewed and the effects on 10 children of
ingestion of these substances is described. Seven
children, aged 14 months to 5 years, drank varying
amounts of petrol. The symptoms observed were:
tachycardia, respiratory distress with greatly increased
rate of respiration, pyrexia, restlessness, and vomiting.
The smell of petrol could be detected in the fTeces for
many days. The mucous membranes of the mouth were
inflamed, but this subsided rapidly. Injury to the mucous
lining of the digestive tract was more severe. In the case
of another child (aged 14 months) petrol had been
accidentally poured over its left shoulder; this caused a
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fibrillation and of paroxysmal tachycardia. On the
3rd day the tonic convulsions gradually subsided, but the
child remain comatose. The pulse was regular but
he had two p2riods of apnoea requiring artificial respira-
tion. On the evening of the 4th day-100 hours after
taking the poison-the child became conscious and by
the 6th day he was clinically well. He was discharged
well on the 11th day. Chemical analysis proved that
the substance in question was a solution of sodium
fluoroacetate, and that it contained 0-135% of fluorine.
The clinical picture closely parallelled that seen in
experimental poisoning in laboratory animals. No
antidote is available for the poisoning, but sedation with
barbiturates offers a possible means of combating the
convulsions. Gilbert Forbes.

Fatality and illness Caused by Ethylene Chlorhydrin in
an Agricultural Occupation. BUSH, A. F., ABRAMS,
H. K., and BROWN, H. V. (1949). J. industr. Hyg.,
31, 352.
Seed potatoes are treated with ethylene chlorhydrin to

hasten their germination. The substance has caused
the death of one man and illness of 5 others in California.
The death occurred in a man of 34. He complained
of nausea, dizziness, vomiting, abdominal pain, weakness,
and impaired vision. He collapsed, became comatose,
and died 8 hours after the onset of symptoms. On
examination, he was deeply cyanosed, the skin was cold
and clammy and the blood pressure unobtainable. The
urine contained a cloud of albumin. Necropsy revealed
severe fatty infiltration of the liver, marked cedema of
the brain, passive congestion of the lungs, dilatation of
the right side of the heart, passive congestion of the
spleen, cloudy swelling of the kidneys, petechiw of skin
and right conjunctive, slight ascites and hydrothorax,
and fatty degeneration of myocardium. The five sur-
vivors had similar symptoms as well as a burning
sensation in the nose and irritation of the eyes, and
numbness of hands and fingers. Four were admitted to
hospital. Two had a marked fall in blood pressure. In
one case symptoms persisted for 76 days. The others
recovered in hours after the exposure.

Ethylene chlorhydrin is a potent poison affecting
nervous, hepatic, renal, and vascular systems. It is
absorbed readily through the skin, intestine, and respira-
tory tract. The maximum allowable concentration in the
atmosphere should be 2 parts per million and no contact
with the skin should be permitted.

Mechanical ventilation should be used in all chambers
where potatoes are treated and 500 continuous air
changes are necessary before a chamber is opened.
The ventilation should continue while the chamber
contents are unloaded. K. M. A. Perry.

The Toxicity of Ozone. A Report and Bibliography.
THORP, C. E. (1950). Inidustr. Med., 19, 49.
This paper presents data on ozone toxicity based on

experiments and experience of Armour Research
Foundation staff members, supplemented by a critical
evaluation of the published work of other investigators.
It is shown that much of the early work on this subject

weeping dermatitis in the exposed area with fever and
subsequent vomiting, tachycardia, and rapid respiration.
The other 2 children swallowed patent stain removers

containing benzine and benzol. Owing to the great
affinity of the latter substance for tissue lipids it is more
rapidly toxic than the petroleum products. In these
cases the central nervous system was affected, with
increasing giddiness ending in complete loss ofconscious-
ness. The children were comatose and pale, with poor
reflexes. The mucous membranes of the mouth were red
and inflamed. In one case there was a severe leuco-
cytosis with toxic degeneration of the neutrophils.

In none of the 10 cases were the kidney or bladder
damaged, and all 10 patients recovered. The treatment
consisted of rapid gastric lavage, saline purgation, and
administration of charcoal and circulatory stimulants.
In the cases with loss of consciousness, analeptics such as
nikethamide were given with apparent benefit.

V. N. Warrene.

A Recovery from Ethylene Glycol (Anti-Freeze)
Intoxication. A Case of Survival and Two Fatalities
from Ethylene Glycol Including Autopsy Findings.
KAHN. H. S. (1950). Ann. intern. Med., 32, 284.
Three stages in ethylene glycol intoxication, usually due

to drinking anti-freeze mixture, are described. The
first stage, or cerebral stage, is manifested by symptoms
resembling those of acute alcoholic intoxication and
usually ends in coma. It is associated with cerebral
cedema. The second stage is manifested by pulmonary
cedema. The third appears later, if the patient survives
the first two, and is associated clinically with symptoms
and signs of acute nephritis and uremia. Curiously
enough, this stage seems to be associated with the
histological findings of a calcium oxalate nephrosis. It
usually ends fatally, but in one of the 3 cases described
in this paper the patient had completely recovered
5 weeks after drinking 240 ml. of anti-freeze solution
(minimal lethal dose 100 ml.). His recovery is attributed
to his youth and physical stamina and to the fact that
treatment with oxygen and supportive measures was
started within 3 hours. S. S. B. Gilder.

Fluoroacetate Poisoning. A Review and Report of a Case.
GAJDUSEK. D. C., and LUTHER, G. (1950). Amer.
J. Dis. Child., 79, 310.
Sodium fluoroacetate was introduced during the war

as an efficient rodenticide, but unfortunately its action
is not selective and, it is highly toxic to man. The
authors report the case of a 2-year-old Negro boy who
licked the cap of a bottle containing this rat poison.
Persistent vomiting developed, and 6 hours later con-
vulsions and stupor. On admission he was in tetanic
spasm, comatose, and with irregularity of the heart and
respiration. Intravenous administration of calcium
gluconate relieved the tetany and the child became quite
flaccid. For the next few hours the depth of the coma
varied, and he had one convulsion. Next day the
child was still limp and unresponsive, but had frequent
tonic spasms. He did not respond to painful stimuli.
The heart remained irregular, and there were periods of
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was with ozone in air inadvertently contaminated with
nitrogen oxides. Inasmuch as the toxic limits of mixtures
ofthese two substances in air are distinctly lower (1-0 part
per million) than for either pure nitrogen oxides (20 parts
per million by weight) or pure ozone alone (20 parts per
million by weight), it is easily understood why ozone was
considered by many to be a highly toxic substance.
Later workers, taking cognizance of the synergistic effect
of nitrogen oxides, found ozone tolerance by humans to
be far higher than previously suspected, even as high as
50 parts per million.
A graph is presented showing ozone concentrations

and duration of exposure required to produce various
physiological effects classified as: non-symptomatic,
non-toxic symptomatic, non-toxic irritant, temporary
toxicity, permanent toxicity, and fatal. The limits of
pzrmanent toxicity and fatal zones are only estimates,
inasmuch as the study of physiological effects with these
very high concentrations (1 to 30 weight per cent.)
has not been undertaken. The absence of reported
fatalities is attributed to the fact that heretofore con-
centrations of potentially lethal order have not been
encountered on any appreciable scale. It is evident that
lower concentrations of pure ozone of the order of 50
parts per million have no cumulative effect. Treatment
based on that recommended for other gaseous oxides
is described for ministering to subjects exposed in the
permanent toxic range.

Precautions in handling liquid ozone of various
concentrations in liquid oxygen are outlined, and means
for preventing the accumulation of high gas concentra-
tions during evaporation of liquid are described.
(Author's summary.)

Ophthalmoneurologic Changes in Carbon Monoxide
and Some Other Forms of Poisoning. ALMGREN, S.
(1949). Nord. Med., 42, 1898.
Interest has been taken in the ophthalmological signs

and symptoms produced by carbon monoxide poisoning
since the publication by Kugelberg in 1945 of material
taken from bus workers in Stockholm. The symptoms
may be subjective, or definite ophthalmological signs
may be found. The latter are disturbances of fusion and
convergence. Kugelberg found these disturbances
present in 45% of cases. In 197 cases with ophthalmo-
logical findings at the author's clinic 78 had convergence
alteration, 69 convergence and fusion disturbance, and
50 fusion disturbance only. The detailed findings are
tabulated and summarized. Follow up of 66 cases
showed that the time taken for disappearance of the signs
on ophthalmological examination varied between
6 months and 2P years, but in some cases the signs
persisted for longer than this.

In addition to carbon monoxide other toxic substances
such as trichlorethylene, benzene, propane, and olefines,
may cause similar disturbances in persons exposed to their
furmes and under conditions of poor ventilation.

Kenneth Bowes.

Arsine Poisoning in Industry. Report ofa Case. STEEL, M.,
and FELTHAM, D. V. G. (1950). Lancet. 1, 168.

A Study of Workers Exposed to Talc and Other Dusting
Compounds in the Rubber Industry. HoGuE, W. L.,
and MALLErrE, F. S. (1949). J. industr. Hyg., 31, 359.
Talc is a hydrous magnesium silicate with the formula

Mg3Si4O10(OH)2. Similar minerals are pyrophyllite
Ca2Mg5Si8(OH)2, serpentine M3Si2O1(OH)2, and dolo-
mite CaMg(CO3)2. Tremolite as found in nature with
talc has a fibrous variety which is used to some extent as
asbestos. Soapstone is the granular to cryptocrystalline
form of talc. Pneumoconiosis has been shown to be
produced by tremolite and pyrophyllite. In the present
investigation, 20 men exposed to talc as defined above
were investigated by physical and radiological examina-
tion. They had worked for periods between 10 and
36 years making the rubber inner tubes of tyres which are
dusted with this talc. No abnormality was found.
Only one out of20 men in another group who had worked
between 10 and 25 years exposed to whiting (calcium
carbonate), pyrophyllite, and talc showed evidence of
pneumoconiosis. This man had been exposed to 150
million particles of dust per cubic foot, which was the
highest exposure of them all, but he had been a coal
miner for 5 years. The vital capacity of all the workers
was good. The authors considered that this study
showed that long exposure to talc does not produce
pathological lesions in the lungs, and that therefore
proposals that limits for silicate minerals be added to
lists of maximum allowable concentrations should
include careful definition of chemical and mineralogical
composition. K. M. A. Perry.

INDUSTRIAL PHYSIOLOGY

Pulmonary Function Studies in Bituminous Coal Miners.
MOTLEY, H. L. (1950). W. Va med. J., 46, 8.
Physiological tests were carried out on 56 " anthraco-

silicotic" bituminous coal miners, with an average
period of underground exposure of 32 years, with the
object of assessing respiratory disability. It is suggested
that in order to assess respiratory disability the essential
measurements are: (1) Ventilation: vital capacity and
maximal breathing capacity; (2) degree of clinical
emphysema (as estimated from the volume of residual
air in relation to total lung volume); (3) ventilation
efficiency (as indicated by 02 uptake and CO2 output);
(4) arterial-blocd gas content, especially the percentage
02 saturation at rest and on exercise; (5) in some cases,
pulmonary circulation measurements, including pul-
monary arterial preEsure and pulmonary vascular-bed
resistance.

In the group of subjects studied no relationwas found
between the degree of clinical emphysema present and the
stage of silicosis, judged radiologically (it being con-
sidered that if the maximal breathing capacity is less than
40 litres per minute, there is a significant degree of
emphysema; and if more than 100 1. per minute no
significant emphysema, intermediate figures being of
little value by themselves). It was found that in cases of
chronic pulmonary disease there was a rise in pulmonary
arterial pressure and pulmonary vascular resistance
during exercise, the normal finding being reversed. A
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was noted of gaseous dilatation on the middle ear, sinuses,
alimentary tract, and respiratory system. Figures are
given for vital capacity, and alveolar-air composition.
The effect on the cardiovascular system was examined
from the point of view of pulse rate, blood pressure,
vasomotor changes, electrocardiography, blood count,
and urinary output. The effect of precipitation of
dissolved gases is dealt with relatively briefly.
With regard to subjective and psychic symptoms, a

mental excitability followed or accompanied by lethargy
was constantly observed in the three subjects after
decompression runs. It is suggested that the degree of
psychic tension may be a contributory factor in the
production of air embolism. The relative merits of
pressurization at 2 and 3 lb. per sq. in. (0-14 and 0-21 kg.
per sq. cm.) are discussed. T. C. D. Whiteside.

Solubility of Lead Compounds in Human Pleural Fluid
and Blood Serum. HARROLD, G. C. (1949). J.
industr. Hyg., 31, 327.
Since workers exposed to lead chromate do not appear

to suffer ill effects, the solubility of various lead com-
pounds was investigated. It was found that the
solubilities of lead chromate and titanate were of a lower
order than those of lead oxide and carbonate. The
solubilities of lead oxide and carbonate in human lung
fluid and blood serum were comparable to that in sera of
other animals. The solubility of impure lead titanate in
triple distilled water is over twice the solubility of
purified lead titanate, whereas impure lead chromate is
more soluble in distilled water because of the soluble
chromate in impurities. Hence the solubility of the
purified insoluble lead salts in body fluids will differ
from that of impure commercial products, owing to the
much greater solubility of the impurities in lung fluid and
blood serum. The data lead to the conclusion that
purified lead titanate is less soluble than the impure salt.
The impurities in lead chromate are probably in the form
of free chromate ion and hence do not affect the solubility
of the lead salt in lung fluids, except that this ion acts as a
common ion to reduce the solubility. K. M. A. Perry.

Effects of Bed Rest on Cardiovascular Function and
Work Performance. TAYLOR, H. L., HENSCHEL, A.,
BROZEK, J., and KEYS, A. (1949). J. appl. Physiol.,
2, 223.
Six healthy young men whose ages were from 20 to

33 years were studied before, during and after a 3- to
4-week period of bed rest. Measurements were made
under rigidly controlled conditions on the performance of
the cardiovascular system (at rest, in the upright posture,
and during work), and on speed, coordination, and
strength. A high degree of conditioning for the per-
formance of all tests was achieved before the bed rest
period.
Bed rest produced a 17% decrease in heart volume and

an 8% decrease in the transverse diameter of the heart.
There was a highly significant increase in the resting pulse
rate, which averaged roughly 0-5 beats per minute for
each day of bed rest. The pulse rate at the end of a
half-hour walk at 3-5 miles per hour and 10% grade

distribution difficulty is considered to be the main factor
hindering 02 transfer between alveolus and arterial
blood in cases of anthracosilicosis; in some alveoli,
fibrosis of the walls obliterates the capillaries, while in
other areas it impairs air circulation ; in either case
venous blood is returned to the arterial circulation.
This "distribution factor" is unrelated to the clinical
or radiological degree of emphysema. It was found that
single estimations of arterial-blood 02 saturation with
the subject at rest were of limited value compared with
similar estimations during exercise, inability to sustain
or increase the percentage 02 saturation during exercise
indicating respiratory disability. Good correlation was
observed between the results obtained in these miners and
those in a previously studied group of anthracite miners.

L. W. Hale.

Penetration of Air-borne Particulates Through the Human
Nose. ll. LANDAHL, H. D., and TRACEWELL, T.
(1949). J. industr. Hyg., 31, 55.
This paper describes further experiments designed to

measure the percentage penetration of a particulate
dust or fog ofvarious substances through the human nose,
in continuation of work previously reported (Landall
and Black, J. industr. Hyg., 1947, 29, 269). The materials
used were methylene blue, bismuth subcarbonate,
glycerol, sodium sulphate, and tyrosine, the material
being dusted or atomized continuously into a current of
air. Samples of this fog before and after passing through
the nose were drawn into cascade impactors which
fractionated the material into ranges of particle size.
Five subjects were used and it was estimated that the
standard deviation for penetration in the range of 25 to
75% was 8 or 9%' .
The authors describe a new measure of impactibility

(as measured in the cascade impactor)-the equivalent
impaction diameter-which is defined as " the diameter
equal to that of a spherical particle of unit density which
impacts in the same manner as does the particle or aggre-
gate in question ". When this was used as the variable
against which to plot the percentage penetration of the
nose by clouds of varying particle-size, the points for
all eight materials lay approximately along the same
curve, showing that the percentage of small particulate
matter penetrating the nose varies inversely with the
equivalent impaction diameter and that impaction is the
chief factor in removal of air-borne particles from air
passing through the nose. It was also shown on one
subject that nasal hair plays a significant role in removing
particles, the percentage penetration being notably
higher after removal of most of the hairs from one
nostril. R. S. F. Schilling.

Experimental Observations on the Effects of a High
Rate of Climb on the Human Organism. EVRARD, E.
(1949). Br-ux.-mdd., 29, 3629 and 3689.
The effect on man of decompression to a simulated

altitude of 33,000 feet (10,000 m.) at an average rate of
143 feet (44 m.) per second has been examined. Observa-
tions were made in particular on (1) the effect of gaseous
dilatation, and (2) the effect of air embolism. The effect
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increased by 40 beats per minute after bed rest. There
was no change in the mechanical efficiency during this
walk, as the result of bed rest. The oxygen intake during
a 90-second run at 7 miles (11-26 km.) per hour and 15°%
grade was reduced by 730 cc. of oxygen or 16% after 3 to
4 weeks of bed rest. This was accompanied by increases
in oxygen debt and blood lactate after the run and a
decrease in mechanical efficiency. The maximal oxygen
intake was determined in 2 men who showed decreases
of 13 and 22% after bed rest. Bed rest produced a
marked deterioration in the cardiovascular response to
posture as measured by pulse rate and blood pressure
changes produced by tilting to 68° on a tilt table. Ataxi-
ameter studies showed that a definite increase in sway
resulted from bed rest. Coordination, as measured by
pattern tracing, suffered a small loss as the result of bed
rest while speed ofsmall hand movements; ofmedium arm
and hand movements, and of gross body and arm move-
ments showed no deterioration. Grip strength was not
influenced by bed rest and back strength showed only a
small deterioration.

After bed rest the rate of recovery of the various
functions was roughly proportional to the extent of the
deterioration in bed rest. Strength, coordination, and
postural sway recovered early (4 days); blood lactate
after exhausting work, and the oxygen cost of exhausting
work recovered at an intermediate time (2 weeks) ; pulse
rate during grade walking and 02 intake during exhaust-
ing work recovered late (between 2 and 5 weeks), and-
the cardiovascular response to posture was very late
in returning to normal (after 7 weeks). In one man the
effect on the principal components of fitness of a
herniorrhaphy with bed rest for 3 weeks was of the same
order of magnitude as bed rest alone.

It is concluded that the deconditioning due to bed
rest has special characteristics, with the major loss of
performance occurring in the cardiovascular system.--
(Authors' summary.)

Hemoglobin Concentration and Physical Fitness.
CULLUMBINE, H. (1949). J. appl. Physiol., 2, 274.
The coefficients of correlation between the blood

hemoglobin concentration and the responses to various
exercise tests have been calculated for Ceylonese subjects
aged 10 to 20 years. It is concluded that the blood
hemoglobin concentration is correlated significantly
with speed of movement, strength and the ability to
sustain prolonged moderate muscular effort. There is
no evidence for a significant correlation between the
hemoglobin level and either the response to moderate
exercise or the response to severe exercise.-(Author's
summary.)

Relationship between Resting Pulse Rate, Blood Pressure.
and Physical Fitness. CULLUMBINE, H. (1949). J.
appl. Physiol., 2, 278.
One thousand Ceylonese subjects, aged 10 to 25 years

and of both sexes, performed a series of exercise tests.
It has been concluded that the slower the resting pulse
rate or the lower the resting systolic blood pressure, the
slower is the post-exercise pulse rate or the lower is the

post-exercise systolic blood pressure, respectively.
Spled of movement, strength and the ability to sustain
moderate exercise are positively correlated with the
resting systolic blood pressure.-(Author's summary.)

INDUSTRIAL LUNG DISEASES

Reaction to Carbon Dioxide in Pneumokoniosis of
Coalminers. DONALD. K. W. (1949). Clin. Sci.,
8, 45.
In view of the doubt about the part played by emphy-

sema in causing disability in pneumoconiosis and the
finding of impaired response to inhalation of 4%' carbon
dioxide in the former condition the authors studied the
response of 56 coal miners with pneumoconiosis to such
inhalation. Tracings in 8 cases were unsatisfactory and
were rejected.

Patients were placed in five groups according to the
severity of dyspncea. In group V, with dyspncea at
rest, 3 out of 4 showed impairment of response to 4%/
CO2; 2 out of the 3 had no radiological evidence of
pneumcconiosis but only of severe emphysema. In
group IV, with dyspncea on slight exertion, 6 out of 11
gave an impaired response and 2 of these had minimal
signs of pneumoconiosis though all 6 had evidence of
emphysema. Of the 5 with a normal response 4 had
massive shadows in the radiograph. In group 111 only
3 out of 10, and in group 11 only I out of 19, had an
impaired response, while all 4 with minimal dyspncea
(group 1) gave normal reactions.

In 5 cases in which there was little evidence of pneumo-
coniosis but severe emphysema, response to CO2 was
very poor; in 11 out of the 13 with a poor response there
was clinical and radiological evidence of emphysema,
whereas in only 6 out of 34 with a normal response was
there any such evidence. It is thus clear that the
response is impaired only if true emphysema is present.
It is also clear that severe dyspncea may in this disease
be associated with absence of emphysema and that the
dyspncea is in many cases not due to emphysema.
Where emphysema is absent the degree of disability is not
related to the severity of the pneumoconiotic lesions.

S. S. B. Gilder.

A Case of Pulmonary Berylliosis, with Pathological
and Biochemical Data. POLICARD, A.. REY,
ROCHE, L., and SIMEON. -. (1950) J. fran('. Med.
Chir. tho,ac.. 4, 39.
The patient whose case is described was engaged in the

manufacture of alloys and was exposed to dust containing
beryllium oxide while cleanir.g the apparatus. This
exposure continued for about 3 weeks only. One to
2 weeks after the cessation of exposure he began to
experience slight breathlessness and cough, which
increased steadily. About a week-later a radiograph
showed small nodular lesions in the lower fields of both
lungs and increased bronchovascular markings in the
same area. Shortly afterwards he was admitted to
hospital with greatly increased dyspnea and cough.
He was cyanosed, his temperature was 390 to 400 C.
(102.20 to 1040 F.) and fine rales were heard throughout
both lungs. No tubercle bacilli were found in the
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Two of the 5 patients were dead at the time of the
report 21 and 2 years respectively after the first symptoms:
in one the symptoms had developed 3 years after the
exposure to beryllium dust, which had been for 3 months
only. The patients who survive have had symptoms for
from 15 months to 10 years. L. M. Franklin.

Studies on the Respiratory Gas Exchange in One
Hundred Anthracite Coal Miners with Pulmonary
Complaints. MOTLEY. H. L., LANG, L. P., and
GORDON, B. (1950). Amer. Rev. Tuberc., 61, 201.
The authors studied the respiratory gas exchange in

a group of 100 men, all of whom had a long history of
exposure to dust in anthracite mines, and all of whom
complained of pulmonary symptoms: except that cases
of proved pulmonary tuberculosis, cardiac decompensa-
tion, carcinoma of the lung, and other disabling medical
conditions were rejected, they form an unselected
consecutive series. Dyspncea, cough, expectoration,
weakness, loss of weight, pain in the chest, and hmmo-
ptysis were the major symptoms, in that order of
frequency. Samples of blood were obtained from the
brachial artery in each case during rest and again
immediately after a simple stepping-up exercise: the
oxygen and carbon-dioxide content of these samples was
determined, as well as that in the inspired and expired air.
One-third of the men had no significant emphysema as
judged by the relation of the volume of residual air to
the total lung volume: one-third had advanced emphy-
sema. The oxyg ,n saturation of the arterial blood at
rest bore little relation to the degree of impairment of
respiratory function, but exercise commonly resulted in a
significant decrease which, on the whole, was propor-
tional to the degree of emphysema present.

SEveral factors are concerned in the disability resulting
from anthracosilicosis, the commonest and most
important of which is unequal alveolar ventilation;
increased difficulty of diffusion across the alveolar
membrane seems to play only a minor or occasional
part. Polycythemia or a raised level of haemoglobin
are rare findings even in the presence of advanced
emphysema, reduced ventilatory capacity, arterial
oxygen unsaturation, and marked dyspneea on exertion.
The authors conclude that an accurate evaluation of

the degree of impairment of pulmonary function requires
measurements of ventilation efficiency, residual air, and
oxygen uptake from the inspired air, and examination of
arterial blood during rest and exercise. In some cases
measurements of the pulmonary circulation are necessary.
Because of the wide individual variations found in these
determinations, no single test can be used for the satis-
factory appraisal of disability. H. E. Harding.

The Use of Bronchodynamic Aerosols in the Study of
Respiratory Function in Silicosis. PARMEGGIANI, L.,
and PINEROLO, A. (1949). Med. d. Lavoro, 40, 297.
Attempts have been made to assess respiratory

efficiency with the aid of aerosols, and some authorities
claim that by this means an exact estimation of invalidity
and incapacity for work is possible amongst operatives
in dusty occupations suffering from respiratory in-

sputum on repeated examination. A second radiograph
taken a week after the first showed extensive lesions,
suggesting bronchopneumonia. throughout most of
both lungs, though the extreme apices and bases were
spared. There were confluent nodular shadows in the
same areas. The heart appeared normal. The patient
became worse, the condition not responding to oxygen,
penicillin, or streptomycin administration, and he died
just over a month after the last exposure to beryllium.
At necropsy very few alveoli were seen to be aerated.
There were numerous irregular areas suggesting anthra-
cosis throughout both lungs. There was no evidence of
emphysema. The bronchial lymph nodes were enlarged
and resembled those in anthracosis, though very soft in
consistency. Microscopically, there were numerous
bands of young fibrous tissue running through the lung.
Many of the alveoli were filled with fibroblasts, lympho-
cytes, plasma cells, and large monocytic histiocytes;
there was relatively little collagen. In the bronchi the
elastic tissue was disrupted and the muscle had often
disappeared. Many of the smaller bronchioles had
disappeared altogether in the masses of carnified tissue.
Most of the normal lung capillaries had been obliterated
and the pulmonary arteries showed endarteritis with
proliferation of the intima. There were no giant cells,
no specific granulomatous tissue, and no necrosis.
The " anthracotic " areas consisted of masses of mono-
cytes stuffed with black spherical granutes 1 to 2 ,u in
diameter; these were found to be very rich in iron and
the cells containing them were regarded as-analogous to
" heart-failure cells". Other, less common, cells con-
tained irregular granules of what was apparently carbon.
Among the other granules in some of the cells were
transparent, refractile, and apparently crystalline par-
ticles of uncertain nature. No particles were found which
could be identified as beryllium oxide. Spectroscopic
analysis showed that the lungs contained about 10 jig.
of beryllium per 100 g. of dried lung. The authors
postulate a specific sensitivity in the patient, as a number
of his fellow workers, exposed to the same risk, were
unaffected. John7 Crofton.

Diffuse Pulmonary Granulomatosis in Young Women
Following Exposure to Beryllium Compounds in the
Manufacture of Radio Tubes. Report of Five Cases.
SLAVIN, P. (1949). Amer. Rev. Tuberc., 60, 755.
Five cases of chronic lung disease in young women are

fully reported. All had been exposed to beryllium-
containing dust while working in radio tube factories.
The illness had an insidious onset, the chief symptoms
being dyspncea and cough; it ran a progressive course
with no remissions. Radiography revealed miliary and
discrete nodules and " connective tissue infiltrates ",
with calcification late in the disease. Multiple bleb
formation was seen in all cases, and a cavity was present
in one case. Spontaneous pneumothorax occurred in
2 cases. Microscopical examination of the lung granulo-
mata showed a picture similar to that of sarcoidosis,
with giant cells and concentrically arranged fibrous
tissue which sometimes underwent hyaline change;
there was no caseation. Unlike the condition in silicosis,
massive conglomeration did not occur.
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sufficiency. The classification of such patients into
four groups is suggested: (1) those with latent respira-
tory embarrassment; (2) those with dyspncea not greatly
preventing activity: (3) those with serious physical
limitations; and (4) those with grave respiratory
disorders. For this purpose tests are carried out
with aerosols of substances causing bronchial constric-
tion and with others causing dilatation. The authors
have studied the value of this nmethod, using the method
of Tiffeneau, with a Benedict spirometer and a Rainal
nebulizer. Bronchoconstriction was obtained with
1% acetylcholine and bronchodilatation with 05%
" iludrin " (hydroxyphenylethanolisopropylamine sul-
phate).
Of 80 subjects tested 36 had silicosis (with various

.degrees of disability), and 20 asthma, and 24 were normal
controls. Under basal conditions of rest, with the
patient fasting, the function of the lungs was fully
investigated by spirometry before and after the
administration of the aerosols, vital capacity, tidal air,
ventilation per minute, and other values being recorded.
Variations in the pulse rate'and blood pressure were
not very great during the experiments. The character
of the breathing altered considerably in some subjects,
notably in the asthmatics, in whom acetylcholine
administration caused harsh, high-pitched breathing, or
whistling sounds audible at some distance. When
iludrin was used breathing immediately became easier.
Somewhat similar effects were noted in silicotic subjects,
whereas in normal subjxcts acetylcholine was generally
well toleratzd.
The experiments brought out clearly the influence of

vegetative nervous factors on respiratory efficiency.
It was concluded that the method used is not of much
value as a means of assessing capacity for work in
asthmatic subjects, since the personal factors, notably
the degree of collaboration of the patient, vary greatly
and cannot be predicted. This view is, however,
modified in respect of silicotic subjects, who suffer from
an organic and progressive disability less subject to
nervous influences. Standardization of the tests is
difficult. G. C. Pether.

The Fate of Oil Particles in the Lung and their Possible
Relationship to the Development of Bronchiogenic
Carcinoma. SANTE, L. R. (1949). Amer. J. Roent-
genol., 62, 788.
Hlighly refined vegetable oils free from fatty acids are

removed from the alveoli by phagocytic action and this
leads eventually to complete removal without evidence
of damage to the lung structures. Oil that has deterior-
ated should not be injected into the bronchial tree
because of the possibility that fatty acids may be present.
A change in colour of the oil is evidence of deterioration.
Animal oils contain a high percentage of fatty acids,

and are thus in themselves irritant. Further, they remain
longer in the alveoli and thus large amounts of fatty
acids are formed. As a result lipoid pneumonia
develops and may be fatal.

Mineral'oils are also removed from the alveoli by the
action of phagocytic cells but, being inert, they cannot

readily be autolysed by the cells and are carried with
little change through the regional lymphatics to the
hilum, where they excite an extreme degree of cellular
reaction which results in fibrosis and scar tissue.' The
phagocytic cells themselves are often destroyed by the
oil which they contain. The resultant mass of paraffin
oil droplet enmeshed in heavy scar tissue gives rise to a
paraffinoma. Paraffinomas may attain several centi-
metres in diameter and are usually found about the large
bronchial branches near the root of the lung at the site
of the hilar lymph nodes.
The author discusses the possibility of carcinomatous

change supervening in the paraffinomas and quotes one
case in which this appears to have occurred. [The second
case quoted is less convincing in that the lipoid change is
distal to a primary bronchial carcinoma. It is well
known that such change may occur in the absence of any
history ofinhalation of oil.] L. G. Blair.

Conditions for the Development of Cancer of the Lung.
WASSINK, W. F. (1948). Ned. Tijdschr. Geneesk.,
4, 3732.
A study of 143 cases of pulmonary cancer, 136 in men

and 7 in women, was made from the points of view of
occupation and tobacco-addiction. This form of cancer
was found to occur chiefly among intellectuals and
white-collar workers and seldom in agricultural workers.
This group showed the highest degree of tobacco-
addiction found among cancer sufferers. Similar but less
definite figures were found for cases of endolaryngeal
cancer. It is concluded that smoking and the inhalation
of smoke-laden air constitute the foremost exogenous
causal factors in the incidence of pulmonary cancer in
men in the Netherlands. A. Schaberg

(Excerpta Medica).

ENVIRONMENT

Health of Workers Exposed to Galena. BELDEN, E. A.,
and GARBER, L. F. (1949). J. industr. Hyg., 31, 347.
Commercial lead mining has been carried on in

Missouri since 1732. The mineral is galena or lead
sulphide with small amounts of zinc, silver, and some
rarer metals. Sixteen men in four different mills who
handled concentrates which contained 68 to 75% lead
were examined clinically. Blood counts and estimations
of lead in blood and urine were made. Stippled cell
counts and basophilic aggregation tests gave values that
were within normal limits. Analysis of blood and
urine for lead revealed little abnormality except a rise
during the week in the lead content of urine from
0-033 mg. to 0-159 mg. per litre. In blood amounts
ranged from 0 003 to 0 142 mg. of lead per 100 g. ofwhole
blood. Atmospheric samples collected over periods of
5 days during the summer season and 6 days during
winter showed concentrations of lead sulphide varying
from 2 to 50 times the accepted safe limit of 1 5 mg. of
lead per 10 cubic metres of air. There were no cases of
lead poisoning. K. M. A. Perry.
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define safe working conditions, and maintain them. A
certain distance should be kept between the worker and
the source of the radiation. In most cases the distance
can be shortened by interposing a shield of a substance
which readily absorbs the radiation.

Treatment of severe radiation injury is considered.
Health protection of radiation workers has been remark-
ably successful in atomic energy installations.

Edward M. McGirr.

Lesions of the Eye from Radiant Energy. COGAN, D. G.
(1950). J. Amer. med. Ass., 142, 145.
The two main types of radiant energy are: (1) Electro-

magnetic: wireless, diathermy, infra-red, visible, ultra-
violet, Grenz, roentgen, gamma, and cosmic rays;
(2) Corpuscular: electrons (beta and cathode rays)
and neutrons. The biological effect of the various
forms depends on their power of penetration and absorp-
tion. The wireless and long diathermy waves are
highly penetrative and unabsorbed, and therefore have
little biological effect. Shorter diathermy waves heat
and have a potential effect on the anterior segment of the
eye. The infra-red rays are largely absorbed by the
cornea and iris, but the shorter ones penetrate the media,
to be similarly absorbed in the retinal pigment. Of the
visible rays 70%, of those in the red end of the spectrum
reach the retina, while only 10% of the violet rays can
penetrate so far. In the ultraviolet band the longer rays
may penetrate to the lens, but the shorter will all be
absorbed by the cornea. Grenz rays and beta and
cathode-ray particles have only small penetrating power
(99%' are absorbed in the first millimetre of thickness).
The penetration of the roentgen and gamma rays is
proportional to the potential of their generation.

In assessing the harmful effects, certain factors must be
considered. Maximal damage will be found at the site of
absorption of a given ray. Most sources of energy
emit a mixed waveband. The longer the wave-length,
the shorter will be the latent period. The vulnerability
of a tissue is in inverse proportion to its reparative
power.
On these lines, the author deals with the main ocular

structures and briefly describes the known lesions induced
by various wave-bands. The lines on which industrial
injury must be combated are by widespread mechaniza-
tion of dangerous processes and the use of suitable
screens where mechanization is not practicable.

J. E. M. Ayoub.

GENERAL

Fatal-ties Resulting from Exposure to Simulated High
Altitudes in Decompression Chambers. A Clinico-
pathologic Study of Five Cases. HAYMAKER, W., and
DAVISON, C. (1950). J. Neuropath. exp. Neurol., 9, 29.
It is certainly remarkable, as the authors of this paper

point out, that there should have been so few fatalities
amongst the thousands of airmen who, during the war,
entered decompression chambers for instruction in the
hazards of flying at high altitudes and in the use of
oxygen apparatus. In these decompression chambers

Health Hazards in Radiation Work. INGRAM, M. (1950).
Science, 111, 103.
This paper from the University of Rochester,

Rochester, New York, deals with the dangers associated
with ionizing radiations, all types of which produce
similar biological effects in the form of varying degrees
of cell injury.
The various types of radiations are considered.

Properties of x rays are similar to those of light waves,
but they are more penetrating. Protection is usually
adequate, but very high voltage x-ray machines must be
housed in separate buildings to avoid irradiation of
occupants of nearby rooms. Gamma rays occur in
association with both naturally occurring and artificially
produced radioactive elements and are also produced
by high voltage x-ray machines, accelerators, and chain-
reacting piles. The particulate alpha radiation is strongly
ionizing but only slightly penetrating. Once an alpha-
emitting isotope is in the body a certain proportion is
more or less permanently deposited in some tissue,
especially bone. There is no efficient method for hasten-
ing its removal, hence great damage is done. Certain
isotopes of elements heavier than lead, for example,
radium, plutonium, and polonium, are alpha emitters.
Neutrons are uncharged particles and have great pene-
trating power. The hazards are associated with the
operation of cyclotrons and chain-reacting piles and
with investigations in which neutron sources are used.
The seriousness of the hazard encountered in work

involving any type of radioactive isotope is dependent
in part on the half-life of the isotope. The slowness to
recognize radiation hazards is emphasized. It is stressed
that any effect radiation has on normal tissues is harmful.
Tolerance doses have been arrived at from studies
designed to determine how much radiation can be
received without producing any detectable damage or
how little radiation may be received and yet produce
definite changes, immediate or remote.

In the determination of safe working conditions
information is required about the type and the intensity of
the radiation, and also about the nature of the exposure.
Frequently repeated exposure to low doses constitutes
the greatest hazard. A limited number of exposures to a
large dose is met with in patients receiving radiotherapy,
and occasional gross over-exposure occurs in experi-
mental work. An appreciation of the biological effects
of radiation is necessary. Animal experiments have
revealed that all tissues do not respond in the same way
to given amounts of radiation. Skin, white blood cells,
bone marrow, reproductive cells, and cells lining the
intestines respond readily to small doses of radiation.
Adult erythrocytes, bone, and nerves, are more or less
r.sistant. Hematological studies are one of the
important methods of detecting radiation damage,
especially in total body irradiation. Local irradiation
may produce local changes. The possibility of the
occurrence of alteration in fertility and genetic change in
man remains speculative, but is obviously an important
consideration in defining safe levels of exposure.
The accepted standards of safety are in the nature of

approximations, requiring revision in the light of new
knowledge. It is necessary to recognize the hazards,

F
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the barometric pressure was lowered to simulate altitudes
of between 30,000 and 38,000 feet (9,000 to 11,400 m.).
Oxygen was given as a routine when a simulated altitude
of 10,000 feet was reached. The authors were able to
trace only seven deaths resulting from exposure to these
simulated high altitudes and five of these form the
subject of this detailed study.
The ages of 4 of the victims were between 22 and

26 years; the fifth was 38 years old. All were in perfect
health before the tests. Other men in the same decom-
pression chambers exposed to similar conditions suffered
no ill effects. The only factor common to the fatal
group was adiposity or a tendency thereto. Symptoms
developed during the tests in all the fatal cases, the time of
onset varying from 5 minutes to just over an hour after
the tests had begun. " Bends " and " chokes " occurred
in only 2 cases. In one case the symptoms were solely
those of shock. In the others, such neurological mani-
festations as giddiness, diplopia, ocular palsies, mono-
plegia, and hemiplegia developed. Death occurred
from 8 hours to 3 days 10 hours after the onset of
symptoms. At necropsy, the changes in the viscera were
those associated with shock, namely, the signs of
peripheral vascular collapse, with pleural effusions and
cedema of the lungs. Fat emboli were present in the
lungs in 4 cases. The authors consider that these fat
emboli came from the bone marrow, nitrogen bubbles
forming in the venous channels causing rupture of their
walls and so allowing free fat to pass into the circulation.
In the brain there were ischmmic changes in the nerve
cells of the cerebral cortex, especially in the deeper
laminxe in the depths of the sulci. Ischemia was
particularly obvious in Sommer's sector of the hippo-
campus. The meninges were moderately congested in
all cases. An interesting observation was that of
perivascular gliosis in the cortex. This rapid reaction
of astrocytes is somewhat surprising. Early peri-
vascular demyelination in the sub-cortical white matter
was also noted, and in one case fat emboli were seen in
the vessels of the white matter. Sections of the spinal
cord were available in onl37 2 cases. In one of these
the cord was normal; in the other many small peri-
vascular hemorrhages were present in both the grey
and white matter, whilst the grey matter was cedematous
and disintegrated. These changes in the cord were
similar to those found in caisson disease.
The authors conclude that the cause of death in these

cases is aero-embolism, which leads to fatal shock. As
no one part of the nervous system is involved more than
another, they suggest that it is a matter of chance where
the nitrogen bubbles lodge, and that if they lodge in
sufficient quantities in vital centres death will ensue.

Ruby 0. Stern.

Hearing of Airline Pilots. A Ten-year Study. SIMONTON,
K. M. (1949). Aviat. Med., 20, 418.

Over a period of 10 years, the hearing of 47 civil-airline
pilots was tested periodically by threshold audiometry.
The author admits that the tests were carried out under
conditions in which not inconsiderable errors could occur.

Significant average loss of hearing was found only at
frequencies of 4,096 and 11,584 cycles per second; at
4,096 cycles the average loss was 10 3 decibels, and at
this frequency a loss exceeding 25 decibels was found in
14 ears. Loss of hearing was in some individuals
unilateral. Analysis of the results suggested that pilots
whose initial audiogram showed a descending curve
in the high-tone frequencies were more liable to have
greater subsequent loss of hearing than those with other
types of audiogram.
As changes in hearing over the 512- to 2,048-cycle

frequency range were insignificant, the author concludes
that loss of hearing due to flight is not a serious problem.

[The author's findings hardly justify this conclusion
unless individual results be rejected in favour of averages,
and changes outside the 512- to 2,084-cycle range be
ignored. Moreover, the results of audiometry are
suspect; although the subjects were 10 years older,
hearing at 11,584 cycles per second was better in 26
out of 29 ears.] T. A. Clarke.

Bacterial Contamination of Air in Underground Trains.
WILLIAMS, R. E. O., HIRCH, A., and LIDWELL, 0. M.
(1950). Lancet, 1, 128.

Surveys of the bacterial flora of the air, by means of
a special type of slit-sampler for long period sampling,
have recently been undertaken in underground trains
running on the Northern Line between Edgware and
Morden. It was shown that even during the rush hours
of the evening, when more than 100 passengers crowded
into each car for certain parts of the journey, the
maximum total viable bacterial count in any one-minute
period was only 170 per c.ft. (6,000 per c.m.) of air, with
an average for one route of 47 per c.ft. (1,660 per c.m.).
The streptococcal counts were extremely low; the
average for the route quoted above was only 0-33 per
c.ft. (1 1-6 per c.m.). These figures compare very favour-
ably with the mean counts obtained in a large series of
observations in elementary school class rooms. When-
ever a train stopped at a station, the movement of the
passengers entering or leaving the car appeared to cause
an immediate rise in the colony count, but this tended to
settle very quickly soon after the train got under way-
even when the car was most crowded. As would be
expected, there was a steady rise in temperature of about
120 F. (6.70 C.) during each run [presumably during
the long underground section] but there was no systematic
change in the relative humidity.
The slit-sampler itself was housed in a driver's cab

forming part of the central car of the train, and was fed
with air drawn from the end of the passenger car (a
" non-smoker ") by means of a fan over which was a
closely fitting hood with its orifice projecting into the
passenger car. Observers at each end of the car kept
records of the number of passengers per section, and the
temperature and humidity were measured at about
10-minute intervals on the excess air from the sampler
hood. The authors appreciate the possibility that their
figures might not apply to air drawn from the centre of
the car. But it is clear, within the limit of these experi-
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Boils. An Epidemiological Survey. WHITWELL, G. P. B.,
and SUTHERLAND, I. (1950). Brit. J. Derm. Syph.,
62, 109.
The incidence of boils in an industrial community

increased during the period 1943-7, with peaks in
October or November. The site of boils (including styes
and carbuncles) was studied in this predominantly male
community during 1946 and 1947. The commonest
sites were the face, head, and neck, followed by the
forearms and wrists. Gluteal boils accounted for less
than 1%. Whereas 26% of boils in men were on the
neck, only 4% in women were on that site. Most of
them were in the lower occipital region, well above the
collar line. It is suggested that staphylococcal con-.
tamination of the skin depends on spread from the nose
by the fingers. E. Lipmani Cohen.

Industrial Efficiency as Affected by Food Intake During
Mid-morning and Mid-aftemoon Rest Periods. HALDI,
J., and WYNN, W. (1949). J. appl. Physiol., 2, 268.
The common inclination of workers to stop work in

the mid-morning and mid-afternoon and to take food
or drink may be due to a physiological need for food or
to a psychological need for a restful change from
monotony. The efficiency of women working all day
at top speed sewing cotton bags was therefore studied in
relation to the kind and amount of food taken at mid-
morning and mid-afternoon rest periods. All workers
sewed at top speed because they were paid according to
the number of bags sewn.
The rest periods were of 15 minutes, and during a

period of 3 weeks the workers received at this time
either: (1) sausage, chips, bun, and soft drink (650
Calories); or (2) cake, banana, milk (300 Calories);
or (3) milk chocolate (150 Calories); or (4) soft drink
(80 Calories). On 2 days they were given nothing. The
differences in output on various days were not statistically
significant. It is therefore inferred that such supple-
ments are not required as far as provision of energy is
concerned. It is, however, pointed out that the workers
were by no means pleased at being allowed no food or
drink on the two control days, and it is therefore thought
advisable to allow workers a wide choice of food or
drink during rest periods. S. S. B. Gilder.

The Iron and Steel Industry. SWANSTON, C. (1950).
Lancet, 1, 191.
The passage ofthe Iron and Steel Act of 1949, providing

for the nationalization of the main output of the industry
in Great Britain, has prompted the author to present this
comprehensive survey of the different processes within
the industry and the health hazards to which the workers
are exposed. She traces the history of the industry and
the reasons for its present establishment in concentrated
areas of South Wales, the north-east coast, Lanarkshire,
the west of Scotland, and the Midlands. The 1931
depression caused great unemployment, and the setting
up of the Iron and Steel Federation in 1933 was necessary

ments, that there was no rmassive accumulation of
bacteria in the air of the underground trains in question.

H. J. Bensted.

Triethylene Glycol in Air Disinfection. GEDDA, E.
(1949). Nord. Med., 41, 363.
Two series of tests were carried out to determine the

efficacy of vaporized triethylene glycol for the disinfection
of air in public places. One of the places was a waiting
room for out-patients at the Ear, Nose and Throat
Clinic, Sahlgren Hospital, Gothenburg, with a volume of
about 400 cubic metres and of very irregular contour;
and the other a nursery at Vidkarr Children's Honme,
Gothenburg.

In the former series similar control tests were made in
the same waiting room for the same number of days, but
without the use of glycol; in the latter series a control
room identical in every respect with the rest nursery was
used.

In the waiting-room tests the bacterial concentration in
the air was reduced by about 30% by use of triethylene
glycol, and at the children's home a reduction of about
40% in the test nursery compared with the control room
was obtained. The difference in each case is statistically
significant.
The atomizer employed was a modified " aromator"

electrically heated and fitted with an electric fan. It
provided sufficient but inconstant concentrations in the
peripheral parts of the waiting room. For the bacterial
count a Bourdillon apparatus was employed, colonies in
blood-agar cultures being counted, without differential
calculation of the micro-organisms, after 24 hours in a
thermostat at 370 C. The relative humidity ranged from
35 to 60% in the first series and 70 to 80% in the second.
The average bacterial count in control rooms was
66 per 100 litres of air in the E.N.T. clinic (23 tests a day
for 5 days) and 324 per 100 litres in the children's play-
room (17 tests a day for 6 days). The concentration of
glycol in air aimed at was 0-005 mg. per litre.

A. M. M. Wilson.

The Rate of Bactericidal Action of Triethylene Glycol
Vapor on Microorganisms Dispersed into the Air in
Small Droplets. LESTER, W., ROBERTSON, 0. H.,
PUCK, T. T., and WISE, H. (1949). Amer. J. Hyg.,
50, 175.
Freshly atomized triethylene glycol has a rapid bacteri-

cidal action, which is difficult to measure accurately as
the chemical rapidly condenses on surfaces in the
experimental chamber, thus reducing the concentration
in the atmosphere. By means of a special apparatus
whereby the concentration of triethylene glycol and
water vapour could be maintained constant in the
atmosphere, the bactericidal action of glycol vapour at
various degrees of saturation and under varying condi-
tions of humidity was measured. With a relative
humidity of between 5 and 50% the bactericidal action
rose progressively with the concentration of glycol
vapour, but as the relative humidity was raised above
50% there was a rapid diminution of bactericidal action
at all concentrations of glycol vapour.

Scott Thomson.
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to stop the industry's decline. Reorganization, with
the establishment of new plants in distressed areas, did
much to relieve the situation and was of the utmost
importance in meeting the sudden increase in demand
during the recent war. Recommendations to bring plant
up to date, provide additional furnace capacity and rolling
mills, and modernize iron foundries were made in
1945 by the Federation and the Joint Iron Council as a
means of increasing production and overcoming the
serious shortage of labour. Although it is difficult to
differentiate between the iron and steel industry and the
metal and engineering trades, the former is essentially
concerned with the manufacture of steel ingots, plates,
and castings and the production of iron castings. The
initial process is the production of pig-iron from the
smelting of iron ore, and a description is given of the
working of a blast furnace. The various processes used
in the manufacture of steel-the Bessemer, the open-
hearth, the crucible, and the electric-arc furnace-are
also described, and attention is drawn to the health
hazards involved. The physical demands of the industry
are heavy and are not improved by the environmental
conditions under which some of the work has to be
performed. Recommendations made in 1947 by the
Joint Advisory Committee included: (1) provision of
better amenities and more comfortable and healthy
working conditions; (2) improvement in the appearance
of iron foundries; and (3) improvement in atmospheric
conditions by prevention or removal of dust, smoke, and
fumes.
Compared with other industries the accident risk is

significantly high, particularly in respect of accidents
due to handling goods, to gassing, and to molten metal or
corrosive substances. Certain industrial diseases are
especially frequent in the iron and steel industry. In
1937 the industry was responsible for 82% of cases of
industrial cataract and 100%' of cases of nickel-carbonyl
poisoning notified, while tenosynovitis of the wrist,
" beat hand ", " beat knee ", and " beat elbow ", which
are predominantly diseases of miners, are found to a
moderate extent in heavy metal workers. Carbon
monoxide gassing is a constant source of danger in
blast furnaces, and the smelting of metals may also
produce the hazards of carbon dioxide, sulphur dioxide,
hydrogen sulphide, and, occasionally, arsenious oxide
poisoning. Steel dressing and the cleaning of castings
with hand tools produces a dust of silica particles from
the sand in the moulds, and, until a harmless substitute
is found for making moulds, the risk of silicosis will
continue. Sand blasting used to constitute the chief
silicosis hazard, but this has been greatly reduced by
replacement of the sand by steel shot. There is an
increased liability in the industry to respiratory and
rheumatic diseases, due probably to the environmental
factors of rapid changes of temperature and exposure to
weather, and to the heavy nature of the work, as well as to
the irritant matter inhaled in the form of dust and fumes.
Many occupations in this industry show significantly
high death rates from cancer of the lungs and respiratory
passages, and the author suggests that the frequent
breathing of hot air and gases may, in itself, be harmful
and capable of producing tissue changes.

A. Lloyd Potter.

Correction.-Dr. Buckell writes: "I am very sorry an error has got through all our checking. In my paper on
'The Toxicity of Methyl Iodide' [July, No. 3, Vol. 7] line 43 (first column) page 123 should read '01 5--0 22 grams
per kg. body weight.'"
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