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INDUSTRIAL TOXICOLOGY

Intestinal Volvulus Precipitated by Lead Poisoning.
Report of Five Cases. BERGER, K. E., and LUNDBERG,
E. A. (1951). J. Amer. med. Ass., 147, 13.
Intestinal volvulus is well known in certain geo-

graphical areas as a major cause of obstruction. The
authors report that the highlands of Peru fall into
this category, and in some 50% of cases in natives of
the area the obstruction is due to volvulus. A long-
redundant, mobile megasigmoid with a narrow, pedicle-
like mesosigmoid is a noticeable feature, as also is an
increased dietary roughage, and possibly the hypoxia of
high altitudes which commonly produced disturbances
of gastro-intestinal function.

In addition to these accepted factors the authors suggest
that volvulus may be precipitated by plumbism, in which
the gastro-intestinal manifestation of colic is due to un-
co-ordinated muscular spasms of the intestinal tract.
Details are given of 5 cases, 4 involving the sigmoid colon,
and 1 the small bowel. One fatality occurred owing to
failure to recognize early enough that both volvulus and
lead poisoning were present. All the patients had
worked in a lead plant for more than 8 months and
showed characteristic evidence of lead absorption.
Symptoms consistent with those of gastro-intestinal
plumbism preceded by a matter of days the more acute
symptoms and signs heralding the onset of volvulus.
The authors feel that the temporal relation between

the two conditions is so clear that it is justifiable to
relate them causally, and therefore conclude that in-
testinal volvulus may be precipitated by lead poisoning,
especially in those cases where a megasigmoid or other
predisposing factor exists. A. Lloyd Potter.

An Appraisal of a Urinary Porphyrin Test in Detection of
Lead Absorption. BROOKS, A. L. (1951). Industr.
Med. and Surg., 20, 390.
A semi-quantitative method for the estimation of

coproporphyrin type III, in urine, has been used by the
author at General Motors Research Laboratories,
Michigan, as a test for industrial lead poisoning. The
method is as follows: to 5 ml. of urine in a test tube is
added 1 ml. of glacial acetic acid, 5 ml. of ether, and 3
drops of hydrogen peroxide. The tube is inverted several
times, and allowed to stand for at least 10 minutes. The
ether layer is then read in a dark room, under ultra-violet

light from a mercury vapour bulb with Wood's filter. A
pale blue ether layer, devoid of pink or rose tint is read
as 0, and a deep rose red is designated 4+. Lesser
degrees of violet, through pink and light rose are read as
1+, 2+, and 3+, respectively.
The urines of 75 men with no history of lead exposure

were all negative. In 135 urine specimens, obtained from
46 men engaged in tinning and soldering operations, in
conditions where air analysis revealed no lead fumes, 105
tests were negative, but the remaining samples varied
between 1 and 3+. In 742 specimens, from 128 men
concerned with filing and grinding techniques, 338 showed
as negative, 196 as 1+, 106 as 2+, 66 as 3+, and 36 as
4+. A positive trend to correlation between the results
of urine porphyrin tests and the lead concentration in
blood was observed in 100 subjects, continuously exposed
to lead dust or fumes over a long period of time.
The authors consider that this simple examination of

the urine is a useful supplement to other complicated
tests. It is by no means a conclusive test; its main
importance is that repeated negative findings are a
reliable assurance that lead poisoning is not impending.

M. J. H. Smith.

A Critical Appraisal of Current Practices in the Clinical
Diagnosis of Lead Intoxication. KEHOE, R. A. (1951).
Industr. Med. and Surg., 20, 253.

Poisoning by Dinitro-ortho-cresol. Some Observations
on the Effects of Dinitro-ortho-cresol Administered by
Mouth to Human Volunteers. HARVEY, D. G., BID-
STRUP, P. L., and BONNELL, J. A. L. (1951). Brit.
med. J., 2, 13.
Five male volunteers of varying ages and weights were

each given 75 mg. of pure dinitro-ortho-cresol (DNOC)
in gelatin capsules by mouth daily for 5 or 7 days. No
change in the routine of work or leisure was made in any
case. The level of DNOC in the blood was estimated at
frequent intervals for 12 days. For 14 days 24-hour
specimens of urine were collected from each volunteer
and the excretion of DNOC was determined. When
administration of DNOC was completed, the effects of
exercise, alcoholic and non-alcoholic drinks, and the
application ofDNOC to the skin were investigated. The
effect of heat was not investigated. Throughout the
experiments careful clinical records were kept. Graphs
giving blood and urine levels ofDNOC in each volunteer
are included.
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OCCUPATIONAL CANCER

Carcinogenic Hydrocarbons and Related Compounds in
Processed Rubber. FALK, H. L., STEINER, P. E.,
GOLDFEIN, S., BRESLOW, A., and HYKES, R. (1951).
Cancer Res., 11, 318.
In experiments with rubber stoppers it was found that

benzene extracts of the stoppers induced papillomata and
carcinomata when painted on the skin of mice. These
extracts and that from a motor-car tyre were shown to
contain aromatic hydrocarbons, one of which (3: 4-
benzpyrene) is a potent carcinogen and others of which
are known to be weak carcinogens. The carcinogens are
most probably introduced into the rubber during the
processing, in which carbon black is used. This material
is made by incomplete combustion of natural gas, oils,
and tars and may be the source of the carcinogens. In
the processed rubber the latter are present only in small
amounts and are relatively inaccessible to contact
exposure. No evidence exists that exposure to products
containing carbon black constitutes a practical hazard.
They may be harmless under ordinary conditions of
exposure, but when some organic solvents are used, as
under laboratory conditions, extraction is easy and there
is then danger of accidental unrecognized contami-
nation during experiments in cancer research.

L. A. Elson.

Occupational Cancer and Other Health Hazards in a
Chromate Plant: A Medical Appraisal-I. Lung
Cancers in Chromate Workers. MANCUsO, T. F., and
HUEPER, W. C. (1951). Industr. Med. and Surg.,
20, 358.
Recent communications from the United States show,

as do German figures, a high incidence of respiratory
cancer in chromate workers. There are 7 principal pro-
ducers ofchromates in the United States, but the number
of secondary industries using chromates cannot be
assessed. In investigations previously reported it was
shown that the working environment in a chromate plant
was contaminated by trivalent and hexavalent chromium
compounds, mostly the former. In the air the concen-
tration varied from 0-06 mg. per cubic metre in offices to
1 mg. per cubic metre in certain workshops. The principal
chromium compounds to which workers were exposed
were the insoluble crude ore or chromite containing
trivalent chromium, the soluble sodium monochromate,
which is an intermediate product obtained after roasting
and contains hexavalent chromium, and the soluble
sodium dichromate, which is the finished product and
also contains hexavalent chromium. Other raw materials
used in the industry are lime, soda ash, sulphuric acid,
and certain mineral sulphates. There is much dispute
concerning the kind of chromate which is most harmful.
Some investigators incriminate the monochromates only,
having observed no cases of respiratory carciroma in
persons working exclusively with bichromates; other
authors assert that free chromic acid and bichromates
are not harmless; and others again are ready to absolve
chromite or chrome ore, as workers mining this mineral
are alleged to be free from carcinoma of the lung owing,
it is supposed, to the insolubility of the chromite.

These experiments showed that in the human being
DNOC is excreted slowly and acts as a cumulative
poison. Symptoms arise after a total of 350 to 500 mg.
has been given, and when the blood level is about 20 ,ug.
per g. of blood. Exercise increases the concentration of
DNOC in the blood. Similarly, it was found that small
quantities of DNOC absorbed from the skin also in-
creased the blood level. The relationship between blood
concentrations of DNOC and physiological effects is
discussed. A. Thelwall Jones.

Respiratory Complications from Tetraethyl-ammonium
Ion. Report of Two Deaths. McLEMORE, G. A.,
GREEN, H. D., and LIDE, T. N. (1951). Circulation,
4, 47.

The Toxicity of Selenium Anhydride. FILATOVA, B. C.
(1951). Gigiena, No. 5, 18.
The formation in the atmosphere ofselenium anhydride

(SeO2) may originate in the technical preparation of
selenium used in the manufacture of such commodities
as electrical appliances. Interest in this gas was aroused
when it was discovered that it had a marked effect upon
the respiratory tract and nervous system. Investigation
confirmed this finding. The author carried out experi-
ments on white rats and studied their behaviour when
states of acute and chronic intoxication had been
induced.
When subjected to concentrations of 0-15 to 0 6 mg.

per litre (5 to 17 5 mg. per kg. body weight) the rats first
showed conjunctival irritation and respiratory distress;
they became restless and started rubbing their noses with
their paws. After 15 to 20 minutes they began to gasp,
threw back their heads, and as restlessness increased
attempted to scale the walls of the chamber. The pupils
dilated, convulsions set in, and the rats died in from 1 to
4 hours. Post-mortem examination revealed severe
damage to the respiratory organs, indicated by oedema
of the lungs. Liver, spleen, kidney, and heart showed
signs of degeneration. Evidence of the effect of SeO2
on the nervous system was given by the convulsions.
The effects of chronic intoxication were estimated

from the aspect of the rats during the test, the change in
weight, and the alterations in the blood picture. When
subjected to a concentration of 0-01 to 0-03 mg. of SeO2
per litre the rats lost weight, anaemia and conjunctival
irritation developed, and drowsiness set in. Death
occurred within 8 to 18 days. Necropsy revealed similar
changes in the respiratory tract and parenchymatous
organs to those present in acute intoxication. The effects
of exposure to lower concentrations of the gas were
much less pronounced.
Compared with other industrial poisons SeO2 is more

toxic than hydrogen phosphide and has approximately
the same toxicity as phosgen. To confirm his experi-
mental findings the author carried out an investigation
in industrial premises. He found that when the concen-
tration of the gas in the air was 0 00078 mg. per litre or
greater, signs that the nervous system was affected were
shown by the workers. He therefore recommends that
the concentration of SeO2 in the atmosphere should not
exceed 0 0003 mg. per litre. E. S. Fountain.
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The plant investigated by the present authors has
existed for only 17 years-perhaps too short a time for
full assessment of the risks. But a comprehensive investi-
gation into the health records of all past and present
workers with one year's service or more showed that out
of a total of 33 deaths, 9 (2722%) were due to cancer
compared with 10-2% of all deaths in the local male
population as a whole over a 12-year period. Of these 9
cases 6 involved the respiratory system, and analysis of
occupation records of these individuals showed that they
had been predominantly exposed to insoluble chromium
compounds. It is pointed out, however, that since only
4% of all workers in this plant were exposed predomi-
nantly to soluble compounds no conclusions may be
drawn concerning the relative risks from exposure to the
two types of compound. Nevertheless it does appear
likely that the insoluble chromite is far from being as
harmless as is sometimes supposed. It is suggested that no
reliable data are available for cancer deaths in chromite
miners, most of whom work in remote places, and that
although the ore may have an extremely low solubility,
this factor, by favouring prolonged retention of particles,
may indeed promote local cancerous change. By con-
trast, ulcers of the skin and nose caused by soluble
chromate, much of which is removed rapidly by slough-
ing, free secretion, and absorption, do not become
malignant. Tests in vitro show that chromite is soluble
in blood to a slight degree, and the blood of workers
exposed to chromite ore contains appreciable amounts
of the metal, which may persist for months after they
leave the industry. It is also true, however, that in
persons who do not work with chromium some traces
are normally found in the blood.
Post-mortem examinations were made on 3 chromate

workers and all were found to have chromite dust
particles in the lungs. Two died of carcinoma of the
lung and one of carcinoma of the bladder. (In view of
this last case it would be appropriate to study the excre-
tion of the metal more fully. Whereas previous German
and American-papers give about 15 years as the period
necessary for the development of carcinoma of the lung
after exposure to chromium, the latent period in the cases
reported in this article averaged 10 6 years.)

G. C. Pether.

INDUSTRIAL SKIN DISEASES

The Effect of BAL in the Prevention and Treatment of
Experimental Skin Lesions due to Chromium Deri-
vatives. FARRIS, G., and SICCA, U. (1951). Rass.
Med. industr., 20, 169.
For the purpose of studying the efficacy of BAL in the

prevention and treatment of skin lesions due to exposure
to chromium derivatives, ulcers were produced as
follows: the skin was sterilized with Dakin's fluid and a
small area scarified with a sterile needle; a drop of
chromic acid solution (10%) was applied to the area and
the place then covered with gauze. This was repeated
daily for 3 days. After about 6 days a satisfactory ulcer
had developed. Two ulcers were produced on the fore-
arm of each of 3 volunteers, and to one of each pair an

ointment containing 10% BAL was applied. This
treatment did not sensibly accelerate healing.
A cream containing 10% BAL was next tested. One

arm of each of 5 volunteers was scarified in 3 places and
each site was subjected to one of the following pro-
cedures: to (a) a drop of 10% chromic acid was applied;
to (b) a drop of 10% BAL cream followed by a drop of
chromic acid, and the two mixed together; and to (c) a
drop of cream containing no BAL followed by a drop of
chromic acid, and the two mixed. The arm was main-
tained in a horizontal position for 15 to 20 minutes, then
dressed with sterile gauze. The excipient cream was in
all cases a preparation of polyglycol. This treatment
was repeated on 3 successive days. On the 7th day the
responses in the 5 arms were found to be identical. At
(a) was a typical ulcer 7 to 10 mm. in diameter; at (c) a
small yet typical ulcer 2 to 3 mm. in diameter; and at
(b) no specific lesion.

In a further experiment a barrier cream containing
15% BAL applied 3 to 4 times daily to the hands and
forearms of 10 volunteers was found to produce no sign
of irritation or other response in 4 to 5 days.

Their results have led the authors to propose the use of
a barrier cream containing 5%' BAL as a protection
against chromium derivatives. J. W. Roe.

ENVIRONMENT

Changes in Bone Marrow Pressure during Exposure to
Simulated Altitude. KALSER, M. H., Ivy, H. K.,
PEVSNER, L., MARBARGER, J. P., and Ivy, A. C.
(1951). J. Aviat. Med., 22, 286 and 311.
Bone infarction and necrosis have been reported as

sequelae of decompression. Believing this to be a
vascular phenomenon, the authors sought evidence of
altered haemodynamics in the marrow cavity during
exposure to simulated high altitudes.

Carotid blood pressure and femoral bone-marrow
pressure were recorded simultaneously in anaesthetized
dogs adequately supplied with oxygen. A control period
at ground level was followed by simulated ascent to
40,000 feet (12,000 m.), pressures being recorded every
10,000 feet (3,000 m.). The maximum altitude was
maintained for periods of up to 1 hour.
No consistent variation occurred in the carotid blood

pressure, but the bone marrow pressure was reduced
from an average of 52/41 mm. Hg at ground level to
44/41 mm. Hg at 40,000 feet. The pulse-pressure change
was directly proportional to the altitude.

Experiments in vitro with an excised bone showed that
under these conditions prolonged exposure to a given
altitude is accompanied by a further steep rise in internal
pressure. This indicates the continued release of gas
within the cavity-a characteristic of dead tissues. The
absence of this pressure rise in living dogs is evidence
against the formation of extravascular gas bubbles.
The authors conclude that the observed fall in marrow

pressure may be due either to intravascular bubble
formation or to vasoconstriction, and suggest that the
failure of other workers to demonstrate bubbles is in
favour of the latter theory. P. Howard.
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