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(This setction of the JOURNAL is puiblished in collaboration with the two abstracting Journals, Abstracts of World Medicine, aind Abstracts of World
Surgery, Obstetrics, and Gynaezologv, published bv the British Medical Association. The abstracts are divided into the following sections:
toxicology; industrial phvsiology; industrial lung disease; industrial skin diseases; accidents and orthopaedic surgery; industrial ophthalmology;

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

INDUSTRIAL TOXICOLOGY

Toxicological Studies of Certain Substitutes for Benzene
as a Solvent. I. Cyclohexane. FABRE, R., TRUHAUT, R.,
and PERON, M. (1952). Arch. Mal. prof., 13, 437.
At the toxicological laboratory of the Faculty of

Pharmacy, Paris, the athors have studied the toxicity
of "cyclohexane " (hexamethylene), used as a sub-
stitute for benzene as a solvent in industry. No record
has been found of industrial intoxication by cyclohexane.
In experimental animals the lethal dose and the narcotic
dose have been determined and the literature is here
reviewed. The maximum allowable concentration is
100 p.p.m., which is about 12 times greater than that of
benzene.

In rabbits chronic exposure (8 hours per day for 40
days) to atmospheres containing amounts varying from
2-7 mg. to 22 mg. of cyclohexane per litre of air produced
no sign of intoxication other than a slight irritation of the
conjunctiva at the highest concentrations. No nervous
symptoms appeared, there was no gastro-intestinal dis-
turbance, and the animals gained steadily in weight.
The blood cells showed no significant alteration, and
no toxic effects were discovered in the bone marrow of
the femur. Rats similarly exposed to cyclohexane in
concentrations up to 18 mg. per litre of air also showed
no alteration in the blood cells. The blood coagulation
time, however, was prolonged in all these animals, but
the cause was not discovered; no diminution could be
found in the amounts of prothrombin or of calcium or
in the number of thrombocytes in the blood. The
methods of estimation are described. In contrast, when
rabbits were exposed to an atmosphere containing
benzene at a concentration of 9-5 mg. per litre of air a
marked granulocytopenia developed, toxic granules
appearing in the polymorphonuclear cells.

Cutaneous application of cyclohexane to rabbits for
30 days caused local loss of hair, with drying and fissuring
of the skin, but no changes in the blood cells. But in
2 rabbits the subcutaneous injection of 2 ml. of cyclo-
lexane daily for 20 consecutive days resulted in a
monocytosis ; on the 10th day the monocytes had
increased from 3 to 18 per c.mm. in one rabbit, and
in the other from 4 to 14 monocytes per c.mm. Some
of these cells, moreover, were aberrant, having slightly
basophilic protoplasm with eosinophilic flecks and an
irregular nucleus. The erythrocytes were unaltered,
however, and no normoblasts were found. Post mortem
no toxic effects could be found in the liver or kidneys of

these animals. Only the lungs showed some congestion
in rabbits which had been exposed for 60 periods of 8
hours to an atmosphere containing 22 mg. of cyclohexane
per litre of air, but there was no pulmonary oedema in
thesa animals.
The literature dealing with the metabolism of cyclo-

hexane is reviewed; both cyclohexanane and adipic acid
are metabolites. Incubation of cyclohexane at 370 C.
with emulsified liver or kidney pulp produced no benzene,
but did produce a compound which gave the reactions for
cyclohexanane; about 50 ,ug. of this compound was
obtained from 1 mg. of cyclohexane. It is concluded
that, in so far as the results of animal experiments can
be applied to man, cyclohexane can be recommended by
the toxicologist as a safe substitute for benzene.

M. A. Dobbin Crawford.

Fatal Exposure to Methylene Chloride Vapor.
MOSKOWITZ, S., and SHAPIRO, H. (1952). Arch.
industr. Hyg. occup. Med., 6, 116.
The incident here reported occurred in a factory

engaged in the extraction of oleoresin from vegetable
material, the solvent used being methylene chloride.
Although the processes of extraction, distillation, and
recovery of the metylene chloride by condensation,
details of which are given, were performed in enclosed
vessels, there was a loss of 825 gallons (3,120 1.) of
solvent a week through vents in the supply tank and
percolators. At night, 4 men were on duty to control
the flow of liquids from one vessel to another, the supply
of steam to the condensers, and the flow of cooling water.
On the night of the incident the stills were apparently
evaporating the solvent faster than it could be condensed
again, the vapour escaping into the air and, being heavy,
accumulating on the lower floors of the building. All
4 men were overcome by the vapour and were found un-
conscious some hours later. One was dead when the
ambulance arrived, but the other 3 recovered without
ill-effects, although they were unconscious for 3 to 6
hours altogether. None could remember noticing any
smell of solvent before their collapse. They com-
plained of irritation of the upper respiratory passages
and of the eyes, and the blood of all 3 showed a reduced
erythrocyte count and haemoglobin content. In the fatal
case methylene chloride was present in the brain and in
the lungs at necropsy, the lungs containing 01 ml. of
methylene chloride per 100 g. of wet tissue.

M. A. Dobbint Cravford.
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Some New Toxic Woods: Some New Manifestations
of Toxicity. DANTIN-GALLEGO, J., and ARMAYOR,
A. F. (1952). Industr. Med. & Surg., 21, 41.
This is a short account of toxic reactions among

workers in a saw-mill in Spain to a particular shipment
of woods of the mahogany type coming from West
Africa. A large number of cases occurred [of which
only 5 are described], mostly of naso-pharyngeal and
respiratory catarrh with haemoptysis, or of dermatitis.
The possible aetiology of these cases is described [rather
superficially]. The yare thought to have been allergic in
origin and might conceivably have arisen from fungi
growing in the wood. C. M. Fletcher.

INDUSTRIAL LUNG DISEASES
Pneumoconiosis in Boiler Scalers. DUNNER, L., HICKS,
M. S., and BAGNALL, D. J. T. (1952). Brit. J. Tuberc.,
46, 43.
Pneumoconiosis is not uncommon in men engaged in

scaling the boilers of ships, and the authors describe 25
cases seen at Hull. The working conditions in this job
are far from good: the space is confined and the air is
full of dust. This dust is of two kinds (a) boiler scale
dust ; and (b) flue dust (soot). Analysis of the former
indicated a free silica content of 1-1% and of the latter
up to 1055°; iron dust was also present.

Individual susceptibility to the development of pneu-
moconiosis varied; symptoms also varied and were not
always proportional to the radiological appearances.
Melanoptysis (black sputum) was sometimes observed;
this was ascribed to cavitation of black foci in the lung.
The radiological appearances varied from " increased
linear striation " to nodulation (stated to be not always
bilateral or symmetrical) ; in some cases there was

nodulation with typical coalescent masses. A pattern
of irregular running strands of fibrosis is also described.
The chief complications were tuberculosis (4 cases) and
carcinoma (4 cases, 3 of primary bronchial carcinoma).
The relation between the radiological findings and the

morbid anatomy is discussed, but as the data were in-
complete no clear correlation was possible: in one case

typical silicotic nodules were seen at necropsy. It is
pointed out that in Great Britain boiler scalers are not
at present eligible for compensation. L. W. Hale.

Pneumoconiotic Changes in the Lungs of Graphite
Workers. MULLER, H. (1952). Fortschr. Ro5ntgenstr.,
76, 452.
This paper is concerned with pneumoconiosis arising

in graphite workers in two factories in Germany in which
crude graphite was prepared and ground, and mixed with
fireclay, ferro-silicon, and silicon carbide for the manu-

facture of crucibles ; 3 cases from one factory are de-
scribed and illustrated. At the other factory, 53 workers
in the dustiest parts of the factory were examined radio-
logically, and in 15 cases signs of pneumoconiosis
were found, in 10 of which the condition was incipient
(Stages 0 or 1). With 3 exceptions among the graphite
millers all the men had been exposed to graphite dust
for more than 15 years.

Symptoms were slight except in the older men with
advanced disease. Breathlessness predominated, with
cough, occasional black sputum, and chest pains. (No
dust counts were done, nor was any chemical analysis
of the airborne dust carried out.) The crude graphites
used came from various sources and their total silica
content ranged from 3 to 25%. After discussing other
published accounts of graphite pneumoconiosis and
pneumoconiosis arising in soot workers, the author
remains uncertain whether the changes are due to the
carbon in the graphite, or to the mineral contaminants.
He urges that compensation should be granted to men

who develop graphite pneumoconiosis.
C. M. Fletcher.

A Follow-up in 1950 of 463 Cases of Silicosis Admitted
to the Industrial Medicine Clinic of the University
of Milan between 1943 and 1947. BALDI, G. (1952).
Med. d. Lavoro, 43, 147.
In a follow-up in 1950 of 539 cases of silicosis examined

at the University Industrial Medicine Clinic in Milan
between 1943 and 1947, 463 patients were traced, of
whom 212 had died. The cause of death was known in
98 of the 212, 69 having died of silico-tuberculosis and
16 of heart failure secondary to silicosis. The 463 traced
patients were classified on the basis of the initial radio-
graph into cases of reticular fibrosis (11%), nodular
silicosis (44%), massive silicosis (33%), and silico-
tuberculosis (12%). The results were analysed to show
the effect upon prognosis of the initial radiological stage,
occupation before the first attendance, and occupation
during the period of follow-up. There was a steady
deterioration in prognosis in proceeding from the
patients with reticular fibrosis to those with silico-
tuberculosis, of whom 89%M had died. The worst prog-
nosis in terms of fatality and radiological progression was
found in miners and workers engaged in grinding quartz.
The lowest mortality and progress was found in
foundry labourers. Evolution was also more rapid in
those workers who contracted the disease after a short
time of exposure to risk in especially dangerous occupa-
tions than in those in whom it appeared after more than
25 years' work. (There is no comment on the inevitable
confusion between age and industrial exposure here.)
Among the 251 survivors the effect of occupation during
the period of follow-up was studied, and the results are
given in the following table

STATION- PRO- SEVERE
NUMBER ARY GRESSION PRO-

INITIAL FORM OF CASES A E GRESSION
OF SILICOSIS S

A B A B A B A B

Reticular.. .. 22 22 50 32 50 I 45 - 23

Nodular.. .. 44 105 34 23 59 53 7 24
Massive.. .. 12 40 17 15 58 55 25 30

Silico-tuberculosis - 6 - (17) - (83) -

A - Continuing in dusty employment.
B - Not continuing in dusty employment.
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The author concludes that " the evolution of nodular
and massive silicosis appeared to be unconnected with
cessation or prolongation of work in a dusty environ-
ment ". (In fact the figures given in the table suggest
that progression was more severe in those who left their
previous work. Presumably these patients were more
severely ill, so that the two groups are not comparable.)
He also concludes that in giving advice concerning the
desirability of any patient's continuing to work in a dusty
atmosphere the rapidity of the onset of silicosis must be
considered. Those in whom the disease sets in in a
relatively rapid form should be withdrawn, particularly
in the early stages. The danger of a given occupation
must be judged not only in terms of the prevalence of
silicosis, but also of the usual rapidity of evolution of
the disease. Prognosis, as well as present disability,
should be considered in assessing compensation in cases
of silicosis. C. M. Fletcher.

Egg-shell" Opacities in Silicosis. FOUBERT, P.,
BALGAIRIES, E., DECLERCQ, G., and MASSINON, J. A.,
(1952). Arch. Mal. prof., 13, 263.

The authors describe and discuss 19 cases of " egg-
shell" calcification (17 in coalworkers, 1 in a pottery
worker, and 1 in a foundry worker). The radiographic
appearance is that of somewhat circular, dense shadows
at the hilum with a more translucent centre, usually bi-
lateral, and occurring in clusters. In the authors'
experience the condition is uncommon in coal miners,
occurring in only 0-2% of 4,000 cases. This is a much
lower frequency than that described in other occupations
by various authors.
The pathogenesis is attributed by the authors to

the combination of tuberculous infection with silicosis,
but in addition a " calcification diathesis " is invoked.
Other workers have described egg-shell calcification in
men without silicosis, but the present authors believe that
this is exceedingly rare, and they consider egg-shell
opacities as pathognomonic of silicosis.

C. M. Fletcher.

Diffuse Pulmonary Granulomatosis in Young Women
following Exposure to Beryllium Compounds in the
Manufacture of Radio Tubes. Further Observation
and Report of Nine Additional Cases. SLAVIN, P. (1952).
Amer. Rev. Tuberc., 65, 142.

A full account is given of 9 further cases of lung disease
due to exposure to beryllium in the manufacture of
radio valves and electric lamps. In 4 cases which came
to necropsy the lungs were analysed for beryllium.
There were considerable differences between the results of
analyses performed independently by 2 laboratories, and
no correlation was found between the amounts of beryl-
lium recovered and the extent of the pulmonary disease.
One case was treated with ACTH (corticotrophin) with-
out benefit. The severity of the disease and the dis-
appointing response to treatment are emphasized.

C. M. Fletcher.
F

INDUSTRIAL PSYCHOLOGY

Man and the Machine. The Problem of Boredom.
VITELES, M. S. (1952). Travail, hum., 15, 85. Biblio-
graphy.
The paper refers to a number of investigations, carried

out over the last 30 years by industrial psychologists,
into the response of the human being to continued,
repetitive work. The monotony of such work is reflected
in irregularity in output and in more or less open dis-
satisfaction with working conditions. Workers differ in
their susceptibiltiy to this type of fatigue, but it should
be possible to devise suitable selection tests. More
important is the need to fit the task to the worker.
Boredom can, however, be alleviated by substituting a

certain amount of variety for absolute uniformity, with-
out any sacrifice of efficiency. Experiments have shown
that properly spaced rest pauses, an opportunity for
workers to engage in conversation, and " music while
you work" are likely to alleviate the effects of repetitive
work. It is emphasized, however, that no single remedy
exists for the boredom and other effects of monotonous
work.-(From the English summary.)

Life Stress and Industrial Absenteeism-the Concentration
of Illness and Absenteeism in One Segment of a Working
Population. HINKLE, D. E., and PLUMMER, N. (1952).
Industr. Med. & Surg., 21, 363.

A study was carried out among a population of 1,297
women, mostly telephone operators, employed by the
New York Telephone Company. They constituted a
homogeneous group with regard to working conditions,
age of starting, income, and residence, and all had passed
a medical examination on entrance. The authors cal-
culated from the attendance record of each employee
the frequency and duration of absence during 1950 and
during the first year of service and the annual averages
over the whole period of service. It was found that
one-third of the employees accounted for 80% of the
time lost by absence during 1950 and a similar pro-
portion of the total periods of absence. Moreover, the
same group of employees was responsible for a dis-
proportionate amount of absence year by year. High
supervisors' ratings in respect of attitude and ability to
mix showed a positive correlation with low frequency of
absence during the first year's service (before any know-
ledge of the employee's attendance record could influence
the supervisors' ratings), but high quality of work was
only less definitely correlated with low absenteeism.

Medical and life histories were obtained from their
records and by interview from 20 women with low and
20 with high absence rates, selected from the 336 with at
least 20 years' service. The incidence of major and minor
disorders of all organ systems, operations, accidents, and
" psychoneurotic " illnesses was very much greater in
the latter group, whose life histories showed greater
exposure to " life stress ". The healthy women on the
whole were content and secure, had no unalterable
goal in life, and readily adapted themselves to changes
in type or place of work, whereas the others had suffered
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from repeated frustration, deprivations, emotional
conflicts, and burdensome home responsibilities, and
were ambitious, suspicious, and intractable at work.
It is suggested that early recognition of such individuals
is possible, as is ameliorative adjustment of the work
situation. (The numbers in these groups are very
small; the method of selection is largely responsible
for the observed picture, and there is no evidence as
to the validity of the judgments on " life stress.")

H. F. King.

The Human Factor in Industrial Accidents. PANCHERI, G.
(1952). Rass. Med. industr., 21, 186.
The author summarizes the findings of various investi-

gations into the causation of industrial accidents and
adds some examples from his own experience. Quoting
Greenwood's original demonstration in 1919 that
workers exposed to equal risks may have different
accident rates, he accepts it as proved that excessive
proneness to accident is not due in any way to previous
accidents. (This is not as yet accepted by all investiga-
tors.) In the search for a human causative factor as
distinct from a technical one, an important preliminary
is that factory accidents should be analysed not only in
relation to their material causes, but also to the sort of
action by the worker which gave rise to the accident.
In this connexion the Bureau of Labor Statistics in the
U.S.A. is experimenting with a form of report which
should provide the basis for a valuable classification of
causes of this type. The degree of exposure to risk and

the gravity of the accident must also be considered, and
simple indices of frequency and seriousness of accident
are suggested. The importance of the human factor,
which has been variously estimated at between 40% and
90%, clearly depends partly on the type of work.
Among the physical and psychological causes of

accidents listed by the author are: lack of strength,
sensory defects, age and sex, fatigue, nervous diseases,
and emotional instability. On the other hand, physical
type is not correlated with proneness to accidents, since
the accident rate among young workers is higher than
among the middle-aged. Women appear to have a
lower accident rate than men, although on physical and
psychological grounds they would be expected to be
more prone to accidents; this is probably to be explained
by a lower exposure to risk. There seems to be no
relation between intelligence-test scores and proneness
to accidents, except when intelligence is very low. In
general, verbal tests seem to be useless for the detection
of accident-proneness, but some aesthetokinetic tests,
such as those of Farmer and Chambers, have proved
valuable. The main responsibility for avoidance of
accidents still rests with the technician, though the
factory doctor should concern himself with the collection
of relevant statistics and with the selection of workers.

(The author's approach is mainly intuitive; he does
not deal at all with the difficulties ofinterpreting accident
statistics, nor with some of the more recent laboratory
work [see Whitfield, " Notes on the Causes of Accidents"
(Brit. med. Bull., 1950, 7, 73)].) Violet Cane.
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