
out, but the result showed no difference between welders
and non-welders. However, there was some 9vidence
to suggest that people doing galvanized welding and
exposed to zinc fume are more likely to have abnormal
sedimentation rates than those not so exposed; this
sign may be a prodrome of zinc chill.

Slag burns or scars were characteristic occupational
stigmata. They were most commonly observed on the
antero-lateral aspect of the elbow just lateral to the
cubital fossa. Right-handed welders showed the lesion
on the left arm, left-handed welders on the right. They
were also found around the ankles, along the belt line of
the abdomen, and in the episternal region. The burns
were often in a stage of indolent ulceratior showing a
dirty granulating base. A recent small burn often
looked rather like a doughnut, for the lesion was a ring
of vesiculation enclosing a tiny area of seared skin.
Dressings were not often applied, and severe secondary
infection was rare. These burns were commonest in
the most experienced welders doing overhead work.

K. M. A. Perry.

Since the length of exposure was short, welders
siderosis was found in 61 cases only (3 per cent.). Other
diseases found in the group included metal-fume fever,
chiefly among men working on galvanized metal and
piping. Conjunctival irritation was prevalent and,
though acticin conjunctivitis was found infrequently,
many workers reported having been affected at some
time in the past. Nasal congestion, pharyngitis, and
upper respiratory symptoms were more prevalent among
welders who used tobacco than among those in a control
group. There were 371 (8-1 per cent.) shipyard workers
who showed evidence of calcified primary tuberculosis,
while the incidence of reinfection tuberculosis was 1-3
per cent.; possibly a selective influence kept people with
tuberculosis away from welding. Rheumatic heart
disease was found in 16 per cent. of the male shipyard
workers, and the incidence of arteriosclerotic hyper-
tensive heart disease was 5-4 per cent. in white male
welders compared with 17 9 per cent. in a similar group
of non-welders. As welding fume may potentially
produce anvmia, full blood examinations were carried
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TOXICOLOGY

Further Experience with the Range Finding Test in the
Industrial Toxicology Laboratory. SMYTH, H. F., and
CARPENTER, C. P. (1948). J. industr. Hyg., 30, 63.
This paper is an extension of one published in 1944,

which indicated the magnitude of some of the health
hazards due to new chemicals. Most of the tests were
carried out on rats, which were used in groups of 6 at
dosages differing in a ratio of 10 (or less). In the tests
on subacute oral toxicity now described doses were
administered to groups of 10 rats for 30 days. The
sample was incorporated in a diet of 1,000 g. ground
whole wheat, 500 g. dried milk, and 20 g. iodized salt.
Three or four dosage levels differing by a ratio of 2 or- 4
were administered. The criteria of injury were the
effects on growth, appetite, fatality rate, and the micro-
pathology of liver, kidney, and other organs. Dosages
were selected so as to allow at least one group of rats to
survive without apparent injury. An elaborate table of
the results obtained with 29 chemicals is given. A second
table records the effects of 36 chemicals in respect of
oral toxicity in rats (single dose), penetration of rabbit
skin, inhalation of vapour by rats, and eye injury trom
fluid. In the skin absorption tests a 1-day rubber cuff
was applied to rabbits. In the vapour exposure-tests

concentrations were aimed at which would produce
fractional mortality during a 4-hour exposure. The
concentrations used differed by a ratio of 2. The eye-
injury tests have recently been described by the authors
in another publication, and are not further referred to.
References to the tests on skin sensitization, which were
made with 40 chemicals, are likewise omitted, as the
results obtained were disappointing and offered no
advantages over those carried out on human beings.

H. M. Vernon.

Liver Injury in the Dog following Use of 2-3-Dithiopropinol
(BAL). MAcNIDER, W. de B. (1947). Proc. Soc. exp.
Biol., N. Y., 66, 444.
In dogs which were given 5 mg. per kilo of BAL

intramuscularly twice daily for 4 days the response to the
bromsulphalein liver-function test was normal and there
was no certain microscopical evidence of liver damage.
When the dose was 15 or 30 mg. per kilo twice daily the
liver-function test indicated a variable amount of liver
damage, and biopsy or necropsy examination of the liver
showed fatty degeneration. The damage was most
severe with the highest dose and 1 animal died on the
fifth day with extensive liver necrosis. It is suggested that
heavy metal salts which would combine with BAL might
reduce this toxic effect. Derek R. Wood.
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Studies on Experimental Phosgene Poisoning. I.ThePatho- diethylamine 17 died, as against 14 out of the 32 un-
logic Anatomy of Phosgene Poisoning, with Special treated mnice. No confirmation was therefore obtained
Reference to the Early and Lafe Phases. COMAN, of the results of the guinea-pig tests; H. M. vernon.
D. R., IIRUNER, H.- D., HoRN, R. C., FRIEDMAN, M.,
BocBi, R. D., McCARTHC,, M. D., GIBBON, M. H.,
and SCHULTZ, J. (1947). Amer. J. Path., 23, 1037. Methanol Poisoning. (In English.) ROE, 0. (1947).
This careful study of experimental phosgene poisoning Bull. schweiz. Akad. med. Wiss.,3, 204.

in laboratory animals is mainly concerned with the The characteristic signs and symptoms of methyl
histological changes in the respiriatory organs; the find- alcohol poisoning are lassitude, anorexia, nausea, and
ings are i?k close agreement with those ofBritish investiga- giddiness, proceeding to epigastric pain and severe
tors eduring the 191418 and 1939-45 wars. Shortly vomiting. The pupils dilate and fail to react to light
after " gassing " extensive emphysema, sloughing of the and, in severe cases, amblyopia and amaurosis appear.
bronchiolar mucosa, and somewhat variable bronchiolar The patient is confused and comatose, shortly before
constriction are observed. Subsequently, peribronchial death dyspnoea is replaced by apnoea. IThese mani-
aedema, pulrnonary congestion, and alveolar cedema festations are typical of acidosis but, because of negative
develop, in that order, with a rapidilty and distribution results in experimental animals, the importance of this
roughly proportional to the severity of the expostre to fator has been questioned. The author in a series of
phosgene. Recovery is primarily a process of resorption 82 cases found that the prognosis varied with the degree
of cedema and scarring. A moderate cellular iriflam- Of acidosis present. Ii 48 severe cases (alkali reserve
matory reaction accompanies this process and sometimes under 26 volumes per cent.) amblyopia or amaurosis was
is so excessive as to be indistinguishable from broncho- constantly found. Treatment with bicarbonate accord-
pneumonia. Residual changes include pulmonary scar- ing to the nomogram of Van Slyke was "very effective."
ring, lobular emphysema, and small irregular areas of Ethyl alcohol is a powerful antidote, as shown by
atelectasis and bronchitis. There is some reason to illustrative cases, both in preserving normal vision and
believe that similar changes are to be expected in man in delaying the onset of acidosis. The explanation given
after " gassing." G. R. Cameron. is that ethyl alcohol prevents the oxidation of methyl

alcohol to formic acid, which has a toxic action on the
retina. Pronounced degenerative changes were found

Studies on Experimental Phosgene Poisoning. IV. The in the retinal ganglion cells of fatal cases. The author
Effect of "-Pressure Breathing " on the Pulmonary was unable to demonstrate such changes in experimental
Edema of Phosgene Poisoning. BocHE, R. D., BRUNER, animals, which do not develop acidosis, and concludes
H. D., TALBOT, T. R., MCCARTHY, M. D., and GBBON, that there are fundamental differences between the actions
M. H. (1947). Amer. J. med. Sci., 214, 612. of methyl alcohol in animals and in man.
This paper records an investigation of the effects of [No experimental data are given. The article appears

pressure breathing with oxygen at 6 cm. H2O on dogs, to be an abstract of two other works, references to which
poisoned with phosgene. Both inspiratory and expira- are given.] P. N. Meenan.
tory pressure breathing were used, and adequate numbers
ofamalineachofhe roup wee epose tothe Two Outbreaks of Carbon Disulfide Poisoning in Rayon

treatment for- the first 36 hour's after " gassing." Mor- Staple Fiber Plants in Poland. PALUCH, E. A. (1948).tality was not reduced, and hiemoconcentration, as J. industr. Hyg., 30, 37.
evidenced by hwmatocrit observations, and extent of
pulmonary cedema were not favourably affected. In- Two severe outbreaks of carbon disulphide poisoning
deed, certain of the data suggested that such treatment occurred in the viscose rayon industry -in Poland, one
may be harmful; it is therefore apparent that all such during the war and one shortly after. Of the 600 workers
devices mustbe employed with caution and their adoption exposed in one factory during 1941 and 1942, 148 showed
as regular therapeutic measures for " gassing," cannot be carbon disulphide poisoning. Of these 30% suffered
advocated. from encephalopathy, 52% from marked pojyneuritis

[The authors' discussion of the 'principles involved in (esileciallyoftheperonealmuscles), and 18% from psychic
pressure- treatment is a model of succinct writing and is symptoms such as agitation, hallucinations, depression,worth consideration by all interested.] and somnolence. The morbidity rate during 1943-4

G. R. Cameron. was probably as great. The spinning machines and
desulphuring baths in the factory were located in one

TreamenofPhogen-Posonng ithThymoxyethd- room, very-close -to each 6ther. The general and localTreatment of Phosgene Poisoning (wg4 Vyldi- ventilation provided was inaquate, and two anayses
ethlamne.TREHEwE, . R (147) Aut. . ~J).of the air made in 1943 showed-respectively 326 and
BIO. mzed. Sl., 25, 323. , 451 parts per million (p.p.m.) of CS2, and 83 and @46

The author had previously shown that thymoxyethyl- p.p.m. of H2S; the maximum allowable concentration
diethylamine has a favourable effect on guinea-pigs adopted by the American Standards Association is
which had been exposed to phosgene. He now describes 20 p.p.m. for both gases. In a second factory, tested in
similar investigations on dogs and mice. The 30 dogs 1945- 220 workers were employed in staple fibre opera-
were subjected to concentrations of 161 to 268 mg. per tions, the spinning machines and desulphuring baths
cu. metre of phosgene for periods of 19 to 35 minutes. being again in one room. -The general and local ventila-
Half of them were injected with the diethylamine, but tion systems were-damaged during the war, the exhaust
the mortality rate in this group was found to be much system showed fundamental faults of construction, and
higher than that in the other dogs used as controls. It the machinery was in very poor condition. Numerous
appeared that the difference between these results and analyses of the air were made in 1946, and they showed
those obtained in guinea-pigs was due to the diethylaminre a maximum of 370 p.p.m. of CS2 near the desulphuring
having a much greater toxicity for dogs. A series of baths, and one of 125 p.p.m. near the spinning-machines.
tests was madevwith mice, which were exposed to phos- The maximum for H2S was 65 p.p.m. When these'faqts
gene for 10 to 15-minutes. Of the 32 mice treated with became known to the management alterations and
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(2,236 p.p.m.) and of ammonia 7 06 mg. per litre (10,152
p.p.m.). At first the imine vapour caused some irritation
to the eyes and nose, but the mice quickly appeared
normal after they were removed from the chamber. No
mice were dead, even at the maximum concentration of
6-1 mg. per litre, but deaths began to occur 24 hours
after exposure and continued sporadically during the 10-
day exposure period. All deaths were preceded by extreme
prostration and complete lack of muscular co-ordination.
The mice exposed to ammonia exhibited great excite-
ment; their eyes closed immediately and there was severe
irritation of the upper respiratory tract. The animals
soon became quiet, and death with convulsions followed.
Practically all the deaths occurred during exposure, but
the surviving mice recovered rapidly after removal from
the chamber. Evidently the physiological action of
ethylene imine is quite different from that of ammonia.

H. M. Vernon.

Tellurium. IH. Effect of Ascorbic Acid on the Telurium
Breath. DE MEIo, R. H. (1947). J. industr. Hyg.,
29, 393.
The administration of tellurium compounds to animals

causes a garlic-like odour in the breath, presumably due
to the formation of Te(CH3)2. The effect is very
variable, and tests made on a group of 13 men and 7
women showed that the administration of 1lsg. of sodium
tellurite in some cases caused the odour in 20 minutes,
whilst in other cases it was necessary to increase the dose
to 10, 25, and even 50 ,ug. in order to obtain a similar
effect. A much larger dose of elementary tellurium than
of tellurite is necessary to produce the garlic odour.
Experiments were made on rabbits with radioactive
tellurium, the amount present in expired air being
measured with a Lauritsen electroscope. Intraperitoneal
injection of 20 mg. of ascorbic acid 20 to 30 minutes
before intravenous injection of 500 ,ug. of tellurium per
kilo (as sodium tellurite) reduced the amount of tellurium
expired to a fourth or fifth of that shown by most of the
controls. Oral administration of 100 ,ug. of tellurium
(as sodium tellurite) to human beings produced a strong
garlic odour in the breath, but in 2 cases out of 3 the
odour disappeared after the administration of 10 mg. of
ascorbic acid per kilo body weight. Also when 4 plant
workers exposed to tellurium dust were given 750 mg.
of ascorbic acid 3 times daily the odour was considerably
reduced or completely abolished. The ascorbic acid
probably acts by reducing the tellurite to elementary
tellurium, thereby decreasing the formation of Te(CH3)2.

H. M. Vernon.

Tellurium. HI. The Toxicity of Ingested Tellurium
Dioxide for Rats. DE MEIO, R. H., and JETrER, W. W.
(1948). J. industr. Hyg., 30, 53.
In order to test the effects of tellurium dioxide on rats

three pairs of rats were fed on rat food with which
respectively 375, 750, and 1,500 parts per million (p.p.m.)
of tellurium dioxide had been thoroughly mixed. The
rats receiving 1,500 p.p.m. died after 24 days, and those
receiving 750 p.p.m. were killed after 86 days. The
other pair were alive and well after 128 days, but their
weight was 17% less than that of the control rats; this
must have been due largely to their reduced food con-
sumption. The rats on 750 p.p.m. of tellurium put on
scarcely any weight during the- time the test lasted, while
the rats on 1,500 p.p.m. rapidly lost weight. These
results are entirely different from those obtained by De
Meio on the toxicity of the element tellurium, when all
the rats survived. In all of the rats in the present series

improvements were carried out, with an immediately
favourable effect on the health of the employees.

H. M. Vernon.

Chronic Carbon Dioxide Poisoning. Experimental Studies.
MEESSEN, H. (1948). Arch. Path., 45, 36.
This is a report on the lesions produced in 16 rats,

16 guinea-pigs, 5 rabbits, and 3 dogs exposed to mixtures
containing 1 to 26% carbon dioxide in air for periods of
5 to 6 weeks, the oxygen pressure being maintained at
normal to prevent anoxia. Degenerative changes were
found in the lung alveoli and alveolar ducts where
fibrin material from the alveolar walls merged with that
from the capillary walls and was covered by chromatin
masses arising from nuclear pyknosis. Necrotic cells
were scattered throughout the liver lobules and were
surrounded by swollen lattice fibrils. Degenerative
changes in the kidney were most pronounced in those
rats exposed alternately and repeatedly to carbon dioxide
and air mixtures, and to normal air. [Carbon dioxide is
rapidly lost from the tissues with a return to normal
atmospheric conditions.] The tubular epithelium was
necrotic, especially in the cortico-medullary zone, with
accumulations of calcium which blocked the lumen.
Degenerative changes were also demonstrated in the
ganglion cells of the one brain (guinea-pig) examined.

E. T. Ruston.

The Acute Toxicity of Ethylene Imine to Small Animals.
CARPENTER, C. P., SMYTH, H. F., and SHAFFER, C. B.
(1948). J. industr. Hyg., 30, 2.

/CH2\
Ethylene imine (I NH is a colourless water-

\CH2/
soluble liquid of ammoniacal odour boiling at 56° C.
Although it has no large technical applications at
present, these are likely to be devised. Groups of 6 rats
or 6 guinea-pigs were exposed to it in a 10-litre chamber,
through which an air flow of 8 litres a minute was main-
tained. Extreme respiratory difficulty was evident in
the animals after 3 hours at a concentration of 25 parts
per million (p.p.m.) and death occurred after 8 hours at
50 p.p.m. Prostration developed after exposure for
3 hours at 250 p.p.m., and aftet 2 hours at 500 p.p.m.,
death following abruptly. Death was usually delayed,
half the fatalities occurring after the third day, and 9%
after the tenth day; guinea-pigs were rather more sensi-
tive than rats. Necrosis of the tubular epithelium of the
kidney was frequent, the lungs were congested, and the
liver showed cloudy swelling. The imine vapour does
not readily penetrate the skin for clipped guinea-pigs
survived 14 days without symptoms when their bodies
were exposed for 4 hours to 4,000 p.p.m. Their heads
were allowed to protrude into fresh air through rubber
cuffs. Propylene imine is only one-quarter to one-eighth
as toxic as ethylene imine, while ethylene diamine and
triethyl amine are only one-fortieth to one-hundredth as
toxic. H. M. Vernon.

A Comparison of Acute Toxicities of Ethylene Imine and
Ammonia to Mice. SILVER, S. D., and McGRATH, F. P.
(1948). J. industr. Hyg., 30, 7.
Groups of 20 mice were exposed to ethylene imine for

10 minutes in a 629-litre chamber, while another series
of tests of the effects of ammonia were carried out with a
386-litre chamber. Both chambers had a constant air flow
of 250 litres per minute. Tables are given showing the
mortality rate at each of nine concentrations. The lethal
dose of ethylene imine was found to be 3.93 mg. per litre
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there was a garlic-like smell of the breath within the
first 24 hours, and it remained throughout the experi-
ments. Marked cedema and swollen and reddened
digits were observed in the rats given 750 and 1,500 p.p.m.
of tellurium, together with a certain degree of paralysis
of the hind limbs. There was an increased loss of hair,
compared with the controls. On microscopical examina-
tion of the tissues the principal changes were found in
the liver and kidneys, although minor degenerative
changes were irregularly seen in other organs. The
tellurium was evidently narcotizing to hepatic parenchyma
and the tubular epithelium of the kidneys. In the 2
rats receiying 1,500 p.p.m. of tellurium the major factor
causing death was acute bronchopneumonia, and there
were moderately severe liver lesions leading to confluent
necrosis; while some of the kidney tubules showed
complete cellular disintegration. H. M. V#rnon.

The Toxicity and Narcotic Action of Mono-chloro-mono-
bromo-methane with Special-Reference to Inorganic and
Volatile Bromide in Blood, Urine and Brain. SVIRBELY,
J. L., HIGHMAN, B., ALFORD, W. C., and von OETrINGEN,
W. F. (1947). J. industr. Hyg., 29, 382.
Monochloromonobromomethane (CH,ClBr) is of

interest as a potential agent in fire extinguishers. The
concentration required to kill 50% of exposed mice in 8
hours was determined by keeping them with the substance
in a ventilated bell-jar of 15 litres capacity, and by
measuring the ventilation rate and the weight of substance
vaporized. This concentration was founTd to be 1-58 mg.
per litre (2,990 parts per million;-p.p.m.), considerably
lower than the corresponding figures for dichloromethane
and carbon tetrachloride. The acute toxicity of CH2ClBr
was also studied by oral administration, the mice being fed
with various doses of the substance dissolved in olive oil.
It was found to be approximately 4-3 g. per kilo. The
tests showed that the substance is a narcotic ag'ent of
moderate intensity but of prolonged duration.

In the experiments on the chronic toxicity of CH2ClBr,
2 dogs, 3 rabbits, and 20 rats were exposed to a concentra-
tion of 1,000 p.p.m. in a 410-litre chamber for 7 hours
daily on 5 days a week for 14 weeks. All the animals
remained in excellent health. An equal number of
animals served as controls. No significant changes were
observed in the blood cells and hiemoglobin concentra-
tion of the dogs and rabbits, or in the liver function of the
dogs as revealed by the bromsulphthalein excretion test
or, by examining for urobilinQgen in the urine. Inorganic
bromides tended to accumulate in the organism, though
volatile bromide did not. At the end of the 14-week
experiment the blood and the brain of the animals were
analysed. The brain of dogs, rabbits, and rats was found
to contain 21 to 61 mg. of inorganic bromide per 100 g.
of tissue, ywhilst the volatile bromide ranged from 0 35
to 0-82 mg. On the other hand the blood contained 161'
to 359 mg. of inorganic bromide per 100 g. and 5-2 to
9*1 mg. of volatile bromide. Histological examination
showed that CH2ClBr might cause temporary degenera-
tive changes in the liver, but, in contrast to carbon
tetrachloride, no cirrhosis-was seen. H. M. Vernon.

Meracry Exposures in Dry Battery Manufacture.
WILLIAMS, C. R., EISENBUD, M., and PuL, S. E. (1947).
J. industr. Hyg., 29, 378.
One of the outstanding electrochemical developments

during the 1939-45 War was the Ruben cell, an alkaline
primary dry battery. It derives its E.M.F. from a
reaction in the course of which mercuric oxide is reduced
to metallic mercury, and it contists of an amalgamated

INDUSTRIAL MEDICINE

zinc anode, a mercuric oxideand graphite pellet cathode,
and an alkaline electrolyte, all placed in a steeLcoritainer.
In 1945 several plants produced 1,500,000 cells daily for
war uses, and there is likely to'be a large peacetime
demand for the cell. During the war the dust exposures
in the plants were high, as it was difficult to obtain ventila-
tion equipment, and respirators were used for protection.
Air samples taken at one plant with the electrostatic
precipitator showed concentrations of 007 to 0-42 mg.
of mercury per cubic metre of air-, half of the sample
exceeding the tolerance dose of 0-1 mg. per cubic metre.
In two plants concentrations of mercury vapour in the
neighbourhood of the amalgamating operations gradually
fell from averages of 0-66 to 0-8 mg. to 0-29 to 0-41 mg.,
with better ventilation and other precautions such as the
proper construction of the tables on which amalgamating
was effected. Experience showed that it is much easier
to control exposure by keeping the mercury off the floors
of the plant than by cleaning up a contaminated area. A
detailed list of the suggested controls is given.

H. M. Vernon.

The Determination of Lead in Freshly Voided Urine. A
Rapid Screening Test. CHOLAK, J., HUBBARD, D. M.,
and BURKEY, R. E. (1948). J. industr. Hyg., 30, 59.
As a rule chemical laboratories in hospitals and

indtfstrial establishments are not equipped to carry out
'reliable determinations of lead in biological material.
The authors describe a rapid method for determination
of lead in freshly voided urine. It requires a minimum
of equipment and manipulation, but it does not dis-
tinguish between lead and bismuth. The value of the
method is greatest in investigations of occupational lead'
exposure in groups of individuals. A single determina-
tion can be made in 20 to 30 minutes. LThe details of the
test can be described here only in outline, and the original
paper should be consulted for full information.] A 40-ml.
sample of the urine is mixed in a 5-lml. centrifuge tube
with 1 ml. of " precipitating solution " (of calcium
chloride and di-ammonium phosphate) and 4 drops of
ammonium hydroxide (sp. gr. 0-900). It is centrifuged for
5 minutes, the supernatant liquid is decanted, the preci-
pitate is washed and dissolved in HC1, and the volume
made up to 40 ml.; 50 ml. of chloroform is added, the
mixture is shaken, and the chloroform layer is discarded
so as to remove organic substances. Then 30 ml. of a
"buffer solution" (containing citric acid, potassium
cyanide, sodium sulphite, and dithizone) is added, and the
mixture shaken with 10 ml. of chloroform. The density
of transmission of the chloroform -solution is measured
with a Beckman spectrophotometer at 510 mu. The
photometer readings are evaluated from a calibration
curve previously prepared with known amounts, of lead
solution. Samples of the results obtained with this
method and that of Bambach and Btfrkey are quoted;
they show fairly satisfactory agreement.

H. M. Vernon.

Control of a Lead Hazard in the Brass Foundry Industry.
HAMLiN, L.E.,andWEBER,H.J. (1947). J. industr. Hyg.,
29, 367.
Analyses of over 15,000 spot samples of urine and

1,000 blood specimens of the workers in 6 brass foundries
were made over a 3-year period. The polarographic
method of analysis was used, and the conclusion was
drawn tbat -intoxication rarely occurred unless the rate of
excretion was over 300 Fg. of lead per litre of urine, and
that values up to 200 1g. had no definite significance. In
all, 1,103 employees were tested, and the air in the
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of 2 to 7 months amounting altogether to 103 to 657 mg.
Each injection induced cyclic changes in the pancreas.
There was a rapid extrusion of secretion from the acinar
cells resulting in distension of the lumen and ducts of the
gland. In many acinar cells fresh zymogen granules
were elaborated in association with the Golgi apparatus.
Often, however, individual cells, acini, or whole lobules
underwent degeneration after 2 or 3 days. After the
excretion of the nickel, regenerative processes resulted
in a gradual restitution of the pancreas to complete
functional activity. It is suggested that the rapid reaction
of the pancreas to nickel injections is an indication of a
special affinity of this organ for the metal.

R. J. Ludford.
Toxicological Studies on Laboratory Animals of Certain

Alkyldinitrophenols Used in Agriculture. SPENCER,
H. C., ROWE, V. K., ADAMS, E. M., and IRISH, D. D.
(1948). J. industr. Hyg., 30, 10.
The dinitrophenols are used extensively for the con-

trol of insects, fungi, and weeds. As regards: (a) 2,4-
dinitrophenol, many reports Qn its effects in man and
animals have been made, but there is little information
about the toxicity of (b) 4,6-dinitro-o-cresol, (c) 2-sec-
butyl-4,6-dinitrophenol, (d) 2-cyclohexyl-4,6-dinitro-
phenol, and (e) the cyclohexyl-4,6-dinitrophenol com-
pound with dicyclohexylamine. The effect of these
substances in 3% solution in ethanol on the skin of
rabbits was tested by making 20 applications on the ear
and 20 applications on the shaven abdomen over 4 weeks.
Not one of the dinitrophenols tested is appreciably
irritating to'the skin. On the other hand, tests with
rabbits and guinea-pigs showed that some of the com-
pounds were readily absorbed through the skin in lethal
amounts; (c) was the most toxic, even 05 g. per kilo
sometimes causing death. Substances (b) and (a) were
rather less toxic, while (d) and (e) were not absorbed to
an appreciable extent. Tests on rats showed that all
the substances investigated had a fairly high order of
acute oral toxicity. When administered in a single dose
by stomach tube the lethal dose of (c) was 0-06 g. per
kilo; of (b) 005 g. per kilo; of (a) 010 g. per kilo; of
(d) 0-18 g. per kilo; and of(e) 060 g. per kilo. When
male rats were fed for 6 months on a Sherman diet
containing 001% of (c), 0-01% of (b), 002% of (a),
005%1 of(d), and 0-05°' of (e), no appreciable ill effects
followed, as shown by the growth curves, blood counts,
blood urea-N, organ weights, and histopathological
examinations.

In view of the frequency with which (a) produces
cataract in man, many attempts had been made on
laboratory animals but without success until Robbins
found that cataracts formed very quickly in ducklings
and chicks given a diet containing the sodium salt of
2,4-dinitrophenol. The present investigators made
extensive tests with this and other dinitrophenols on
5-day-old white Pekin ducklings; within 24 hours all of
the ducklings fed on a diet containing 0-25% of the
sodium salt of (a) developed bilateral cataracts. Similar
cataracts were produced in 24 hours by a diet containing
025% of (b). Ducklings on a diet containing 0-25% of
(c) died within 3 days without developing cataracts, while
half of those on a diet containing 003%' died within
5 days, and 1 in 5 had cataracts. No cataracts were
observed in ducklings fed on diets containing (d).

It is evident that (b) and (c), because of their ready
adsorption through the skin, present many problems in
safe handling. Strict precautions must be observed to
avoid contact of the skin with their liquid concentrates
if these are greater than 5%. There is a risk to health in

foundries contained on an average 11-4 ,ug. of lead per
10 cubic metres before various control methods were
adopted and 5-2 ,ug. after their ado tion. Before control
19% of the men had 300 ,ug. of lead or over in their urine;
after control only 2-7% reached this level. There were 32
cases of intoxicatiop a year before control and only 6
after it. There was a close correlation between the urinary
lead excretion rates and the amount of lead in the air.
The usually accepted maximum allowable concentration
of 1-5 mg. of lead per 10 m3. appears to be unwarranted,
and the limit of 5 mg. per 10 m3. which investigators in
Great Britain proposed is probably closer to the correct
value. H. M. Vernon

Mass Poisoning by Tetraethyl Lead. (Zbiorowe zatrucie
czteroetylkiem olowiu.) PASZKOWSKI, S. (1947). Polsk.
Tyg. lek., 2. 1168.
Lack of industrial supervision, black-market activities,

and smuggling seem to be responsible for the increasing
frequency of cases of tetraethyl lead poisoning in Poland
after the war. Several cases-some fatal-have occurred
in villages and among individuals engaged in furniture
polishing. The author describes 3 cases that were all
diagnosed at first as typhus. General malaise without rise
in temperature lasted for several days, with increasing
restlessness, talkativeness, confusion, and visual and
auditory hallucinations amounting to a state of severe
delirium. Ataxia, hyperkinesis, and choreiform move-
ments were also seen. Two patients were employed in the
same workshop and the third came from a district where
similar cases were reported. Chemical analysis of the
fluid used for polishing furniture revealed 60% of tetra-
ethyl lead. One patient recovered and 2 died. [No post-
mortem reports are given.j J. Leyberg.

Proteinuria and Kidney Injury Among Workmen Exposed
to Cadmium and Nickel Dust. Preliminary Report.
FRIBERG, L. (1948). J. industr. Hyg., 30, 32.
Workmen employed in a factory devoted to t}le manu-

facture of alkali storage batteries complained of increased
fatigue. Battery electrodes consist of hydrate of nickel
and cadmium oxide and in the production these con-
stituents form a fine dust; air analyses indicated the
presence of 0-003 to 0-9 mg. of cadmium and 0-01 to
0-7mg. of nickel per litre of air. The employees at the
factory were separated into a group of 19 men who had
worked at the factory for under 3 years (average 1 year),
and 1 of 19 men who had worked for 8 to 32 years. The
men of this latter group were more subject than the
others to fatigue, irritability, increased thirst, and short-
ness of breath; 12 suffered more or less from the loss of
sense of smell; 18 had proteinuria. A weak Esbach test
was obtained in 2 cases, while the Heller test gave positive
reactions in 14, and there was precipitation with 25%
trichloroacetic acid in 4. Other tests seemed to indicate
that the protein contained at least three components. Of
the 17 patients tested with a spirometer 15 had emphy-
sema, but x-ray examination revealed this in only 4 cases.

H. M. Vernon.

Changes in the Exocrine Parts of the Pancreas in Experi-
mental Chronic Nickel Poisoning. (Uber Verander-
ungen im exokrinen Teil des Pankreas bei experimen-
teller chronischer Nickelvergiftung.) FISCHER, H.,
and HUBER, P. (1947). Vjschr. naturf. Ges. Zurich, 92,
165.
Nickel in the form of sulphate, or as a salt ofo-oxy-

benzylphosphinic acid, was injected subcutaneously into
cats. Injections of1 to 7 mg. were given over a period
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the inhalation of dusts or sprays, the risk from (d) and
(e) being much less serious than from (b) and (c).

H. M. Vernon.

INDUSTRLAL PHYSIOLOGY

Physiological Characteristics of Flight Personnel.
HIURTADO, A., ASTE-SALAZAR, H., MERmo, C.,
VELASQUEZ, T., MONGE, C., and REYNAFARJE, C (1947).
J. Aviat. Med., 18, 406.
A study was made of 50 flying personnel of a com-

mercial line in South America making frequent flights
at 9,000 to 20,000 ft. for periods averaging several hours
a day. Continuous flow oxygen was provided by a tube
held in the mouth and was generally used above 12,000 ft.
All were Americans normally living at sea-level, all but 2
in the third or fourth decade of life. Estimations were
made of total pulmonary capacity, including comple-
mental and reserve volumes and residual air; hbemoglobin
concentration of blood; hmmatocrit value; size, shape,
and himoglobin content of erythrocytes; leucocyte and
reticulocyte count; acid-base balance of blood; serum
bilirubin, concentration; and transverse diameter of the
heart measured radiographically.
The values obtained were compared with correspond-

ing values for normal subjects permanently resident at
sea-level, and for those who had been resident at altitudes
of 12,000 ft. or more for a considerable period. The
comparison showed that there was no statistically signi-
ficant difference between the values obtained for the
subjects under study and those for persons permanently
resident at sea-level, except for a slight rise in residual
air-volume in the flying personnel. No evidence could
be obtained from the data of a compensatory adjustment
to an intermittently lowered oxygen tension.

D. A. W. Edwards.
The Relationship Between Alveolar Air Oxygen Tensions

and Arterial Blobd Oxygen Saturations in Man During
Work at Altitude. GEMMILL, C. L. (1947). J. Aviat.
Med., 18, 483.
This work deals with the pressure gradient of the

respiratory gases across the pulmonary membranes in
conditions of anoxia and of physical exertion.
The 4 subjects studied carried out exercise eitherin

the decompression chamber or while breathing air-
nitrogen mixtures. The work load was varied from
1,555 to 4,980 ft.-lb. per minute, and the simulatedI alti-
tude from sea-level to 19,100 ft. The alveolar oxygen
tension was determined on an expiratory sample during
the rest periods, and on an inspiratory sample when the
subject was working. Arterial oxygen saturation was
estimated just before the alveolar air sample was taken.
Three alveolar air samples at minute intervals were
obtained while the subject at rest breathed atmospheric
air; then, while the subject breatl1ed an air-nitrogen
mixture (or air at a simulated altitude in the decompression
chamber) 3 more readings at minute intervals were taken
in each of three conditions: (1) at rest, (2) during work,
and (3) during recovery following the work. Lastly, three
-samples were again collected -while the subject breathed
atmospheric air. A prelimninary investigation had
shown: (1) that oxygen saturation of blood did not fall
significantly after the first 3 minutes of breathing an
air-nitrogen mixture; (2) that during work in similar
conditions the greatest fall in saturation occurred within
3 to 4 minutes, although a gradual fall persisted for a
further 3 minutes.
The results obtained in the third minute of anoxia

during rest and in the third minute of the work period

WNDUSTRIAL MEDICINE

were compared with -a standard oxygen-htmoglobin
dissociation curve (pH 7-4). This comparison shows a
reasonably close agree.ment during rest, but during work,
although the alveolar oxygen tension falls, there is a
greater decrease in arterial blood saturation, so that the
point does not remain on the standard dissociation curve.
An example at 12,000 ft. shows a difference during work
of21 mm. Hg. Determinations ofalveolar carbon dioxide
show that the change in tension during work would not
be sufficient to shift the curve, significantly. Also it is
considered that any changes in the temperature of the
subject would not account for the results. The findings
therefore indicate a lack of equilibrium between the
alveolar and blood oxygen tensions. This effect increases
with increasing altitude.

C. B. McKerrow.

The Human Adrenal Cortex in Relation to Stressful
Actities. HOAGLAND, H. (1947). J. Aviat. Med.,
18, 450.
In 16 instructor-pilots and 7 test pilots the 17-keto-

steroid excretion varied with the percentage time in
the air. A diurnal rhythm of 17-ketosteroid excretion
has been allowed -for in tests. Taking examinations and
exposure to extremes of temperature also increased
17-ketosteroid output. Accompanying this enhanced
output is an increased diuresis which is not due to a
flushing out of steroids. by metabolic water. A pursuit-
meter was designed, whose operation caused as much
stress as close formation flying in bad weather. The
time on the target for a skilled operator using this machine
declined from 60 to about 30% in 1 hours whilst his
oxygen supply was decreased from room air to approxi-
mately 13% in the first 20 minutes. There was a corre-
sponding drop in the operator's lymphocyte count.
Army pilots under stress who were taking 50 mg. of
pregnenolone daily by mouth excreted about half the
amount of 17-ketosteroids that they would otherwise
have doiAe. This suggests a sparing action of pregneno-
lone on the adrenal cortex. Seven of the 16 army pilots
previously studied again operated the pursuitmeter whilst
taking pregnenolone (50 mg. a day). They showed
improvement in their ability to ride the target. Seven
civilian students and 6 hospital employees received no
benefit from pregnenolone. Of industrial workers, the
groups who were under the most stress and those most
highly motivated showed the greatest improvement
when given pregnenolone. In cases of neuropsychiatric
fatigue a general improvement in fatigue symptoms has
been found after daily administration of 100 mg. of
pregnenolone. After injections of adrenal cortex extract
in 5 normal subjects the urinary excretion of cortins,
17-ketosteroids, uric acid, and potassium increased and
the lymphocyte count fell.

M. I. Stern.

Effects on Man of High Concentrations of Carbon Dioxide
in Relation to Various Oxygen Pressures During Expo-
sures as Long as 72 Hours. CONSOLAZIO, W. V., FIsHER,
M. B.-, PACE, N., PECORA, L. J., Prrrs, G. C., and
BEHNKE, A. R. (1947). Amer. J. Physiol., 151, 479.
In 6 experiments men breathed recirculated air for

periods of 35 to 72 hours in sealed spaces of such size
r as to provide 500 cu.:ft. ofair volume per man. Exposures
i in atmospheres of carbon dioxide concentrations up to

5% and reduced oxygen concentrations as low as 12%
did not seriously impair the physical condition and

l efficiency of the subjects as evaluated by biochemical,
I physiological, and psychological tests. Minor symptoms
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ABSTRACTS2
of headache, nasal congestion, and dryness of the throat
quickly disappeared when outside air was breathed.

In an atmosphere of 5% carbon dioxide and 12%
oxygen healthy men are able to maintain an adequate
oxygen pressure in the lungs, blood, and-tissues because
an increase in respiratory minute volume (hyperventila-
tion) and an increase in. pulse rate (circulation) prevent
a corresponding reduction in oxygen concentration in
lungs and blood despite the decrease in ambient oxygen
from 21 to 12%. Consequently, in long exposures to
atmospheres of high carbon dioxide content (5%) it is
not necessary to maintain the oxygen concentration of
the recirculated air at the normal value.

Concentrations of carbon dioxide much above 5%
are not well tolerated. This value appears to be a
limiting level for healthy young men if exposures are
prolonged.-[Author's stummary.]

Effect of Prolonged Phosphate Administration on Meta-
bolism of Resting and Working Subjects. (Uber die
Wirkung langer dauernder Phosphatzufuhr auf den
Stoffwechsel in Ruhe und Arbeit.) EHRENBERG, R.
(1948). Dtsch. med. Wschr., 73, 44.
Healthy young soldiers were studied at rest and work-

ing on the ergometer before and during a course of -

" recresal " (Na2HPO4, 0-336 g., NaH2PO4 0-029 g.,
excipient, 4 tablets daily); each subject was tested 3
times after a month without recresal. While the men
were taking the tablets the total respiratory volume and
the volume of oxygen used were 5 to 12% less than
during the control period. Measurements were made
on 12 convalescent patients receiving the tablets, and
12 convalescent controls who had no phosphate; only
the resting respiratory volumes were noted. Over periods
of 8 to 25 days the control series showed a reduction in
respiratory volume of 6%, in oxygen consumption of
6% ; the figures for the test series were 11% and 4%
respectively. Treatment with small doses of phosphates
increases the efficiency of respiratory exchange in healthy
subjects and in convalescents.

[It has been known for years that KH,PO4 in doses of
3 to 7 g. will increase considerably the muscular work of
which an individual is capable during the 3 to 6 hours
after its ingestion. If 50 g. glucose is added the effect is
enhanced.] G. Discombe.

The Effect of Alcohol and Some Drugs on the Capacity
for Work. (In English.) ASMUSSEN, E., and B0JE, 0.
(1948). Acta physiol. scand., 15, 109.
Alcohol, caffeine, cocaiie, strychnine, and nitroglycerin

are used in competitive sports. In the present paper the
effect of these substances has been tried in controlled
work experiments on normal, non-fatigued athletes. It
was found that none of them could increase the ability
to perform maximal muscular work, lasting about 15
seconds or about 5 minutes, with the possible exception
of caffeine in the longer period. [From the authors'
summary.]

Effect of Under-nutrition and Alterations in Diet on the
Choline Esterase Activity of Serum. MCCANCE, R. A.,
WIDOWSON, E. M., and HUTCHMNSON, A. 0. (1948).
Nature, Lond., 161, 56.
The activities of the " total " cholinesterase and of the

"true " cholinesterase in the serum of groups of German
civilians in various nutritional states were determined.
In 39 healthy British persons the average activity of the
" total-" esterase was 80-2 units ; in 82 German factory
workers 56 7 units; in 45 German civilians attending

hospital for nutritional cedema 48 5 units; in 12 German
internees with cedema 42 units ; and in 9 civilian prison-
ers 29 units. The authors say this was not due to a
decrease in serum protein. The effect of improved
feeding was to raise both the " total " and " true "
cholinesterase. For example, in 12 prisoners on an
improved diet which raised the average weight by 10 kg.
there was an average increase in the "total" esterase
from 52 to 63 units and in the " true " esterase from 0-8
to 1 0 unit. Again, 19 undernourished German civilians
showed a rise from 47 to 75 units in " total " esterase and
from 0-9 to 1-0 unit in " true " esterase on an improved
diet which increased the weight by an average of 10 kg.
This last group lost weight on return to the normal rations
and there was a fall in " total " esterase to 55 and in
" true " esterase to 0 95. The effect of improved diets
on the esterase was not due to the digestion, absorption,
or metabolism of fat, for no rise occurred when 6 men
were given a supplement of 100 g. of fat for 3 days.

The-results suggest that the average level of the enzyme,
especially of " total" esterase, is a delicate index of the
nutritional state of the German people. [As with most
other laboratory methods for detecting malnutrition, a
wide range of values is found, so that the tests are of more
use for groups than for individuals.] John Yudkin.

INDUSTRIAL LUNG DISEASE

The Relation of the Oil Treatment of Floors and Bedding
to the Control of Respiratory Diseases Among Naval
Personnel. SHECHMEISTER, I. L., and GREENSPAN,
F. S. (1947). Amer. J. Hyg., 46, 376.
The authors used a non-ionic oil base with which was

mixed a solution of " roccal," a quaternary ammonium
compound (alkyl-3-dimethyl-benzyl ammonium chloride).
The resultant emulsion is germicidal, stable, odourless,
non-irritating to the skin, and cationic and thus readily
adsorbed by textiles which are negatively charged. It
is also cheap and can be readily applied to both floors
and blankets. Four alternative formula are given for
suitable oil bases, with test data. An apparatus was
designed by means of which the bacterial content of any
piece of textile can be estimated.
The practical application of this oil-roccal emulsion

was studied for 13 months in a barracks where there
were 3,267 men living in the " experimental " side and
3,204 in the " control " side. The decks in the experi-
mental barracks were treated as follows: (1) Free dirt
and polish were washed off with soap and water. (2)
The floors when dry were swabbed with 20% oil-water-
roccal emulsion (5 ml. per square foot). (3) Applications
were repeated weekly for 3 weeks, thereafter fortnightly.
(4) Dry sweeping was carried out between the applica-
tions. Dust samples from the floors were obtained by
ordinary sweeping. The bacterial content was deter-
mined. Roccal was unnecessary in the oil treatment
of flooring, plain emulsion being equally effective.
Although the amount of dust was considerably less in
rooms with oiled floors, the numbers of 3-hrmolytic
streptococci present in this dust were similar to those
found in dust from untreated rooms. Only 5% of the
isolated strains were of Group A.
The blarikets belonging to the experimental group were treated as

follows. (I) They were laundered and rinsed thoroughly. (2) To
each wheel containing 20 blankets, during the last water rinse,
1,500 ml. of oil-base was added. This was sufficient to impregnate
the blankets with 3 % by weight of oil. (3) When the emulsion had
formed, 40% roccal solution was added-170 ml. for 20 olive-drab
or 500 ml. for 20 white blankets. After 5 to 10 minutes of agitation
the emulsion lost it$ opalescence and appeared nearly clear. (4) The
blankets were hydro-extracted and dried in the routine way. Large
numbers of blankets were sampled bacteriologically and compared
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BRITISH JOURNAL OF INDUSTRIAL MEDICINE
with similar numbers of untreated blankets, varying periods of time
being allowed to elapse between tests. The tabulated results indicate
a sharp reduction in the number of bacteria in blankets after treatment.
Treatment by oil alone or roccal alone was not so effective as treat-
ment by oil-roccal emulsion.
The numbers of organisms in the air fell by 22 to 63 % when the

environment was oiled.

The following facts emerge: (1) Floor dust is not an
important reservoir for pathogenic streptococci. The
value of oiling lies mainly in dust control. (2) Approxi-
mately 20% of the entire population harboured in their
throats 3-himolytic streptococci, a large proportion of
which were potential pathogens. (3) In an oiled environ-
ment the carrter rate was slightly but significantly reduced.
(4) Oiling had no apparent effect on the incidence of
minor respiratory complaints. (5) During periods of
low incidence of respiratory disease, oiling seemed to
cause a slight reduction in the number of cases. No
such reduction was found when the general incidence of
respiratory disease was high. T. E. Graham.

Bagasse Disease of the Lungs. LEMONE, D. V., Scorr,
W. G., MOORE, S., and KOVEN, A. L. (1947). Radiology,
49, 556.
The main incidence of bagasse disease is among workers

who open the bales and shred or grind the fibre. Material
from one necropsy and one biopsy specimen obtained by
lung puncture showed fibroblastic proliferation in the
interstitial tissue of the lung, which also included occa-
sional refrqctile spicules resembling those described in
the sputum. Alveolar cells are numerous and large, with
" foamy" cytoplasm. Symptoms and theories of etio-
logy are discussed and it is suggested that the condition
may have an allergic basis. Treatment was symptomatic;
oxygen was found useful. Detailed reports of 3 cases are
given. L. W. Hale.

Development of Silicotic Lesions in Workers Removed
from Dust Contact. (L'evoluzione delle lesioni silico-
tiche negli operai allontanati dal lavoro polveroso.)
MONTESANO, G. (1947). Med. d. Lavoro, 38, 345.
Nine subjects were observed, 8 of whom had spent a

considerable time as rock drillers or in breaking up some
kind of mineral. Some had continued and others had
long ceased such employment. Contrary to the view
once held, the evidence here described, both clinical and
radiological, strongly suggests that the lung condition
may progressively deteriorate long after exposure to
noxious dusts has ceased. In some patients who were
clinically and radiologically unaffected when work was
given up marked changes were found 4 or 5 years later.
The author considers that there is an incubation period
which depends on the nature of the dust and the specific
susceptibility of the individual, but he cannot define the
latter more exactly. In some films a pronounced
bronchopneumonic spread was observed a few years
after a nodular, and apparently quiescent, silicosis had
been recorded. It would appear that the disease process,
once begun, is little affected by the individual's continued
exposure or removal to other work. For this reason it
is not considered practicable or of any medical value to
alternate periods of work with periods in which no
harmful dust exposure is possible. Those whose
condition is complicated by tuberculosis should be per-
manently excluded from further exposure to dust. The
protection of the others is to be sought in improved
technical methods of mining and quarrying.

G. C. Pether.

Silicosis in a Quartz Mine. (La silicosi in una cava di
quarzo.) MONTESANO, G. (1947). Med.- d. Lavoro.
38, 370.
In a quartz mine in which the mineral was 98% pure

and in which there was much small-particle dust, nearly
a third of 71 men had silicosis. In some cases the
disease became apparent after only 3 to 4 months'
exposure, and, once established, was rapidly progressive.
The clinical findings were at first misleading and did not
reveal the extensive lesions already demonstrable radio-
logically. In this mine the rock was broken up with
compressed air drills and no special safety measures
were in use. Most of the dust was thrown up by the
drills or when explosives were used. Seven patients
submitted to detailed investigations had an average
exposure of 5A- years, with a minimum of 21 and a
maximum of 9. In 1 the lesions were micronodular,
in 3 nodular, in 1 nodular with a tendency to confluence,
in 1 massive, and in 1 associated with tuberculosis. All
the patients had respiratory symptoms a few years after
they began employment. -Three years after the author
first examined these 7 patients, 5 had had to give up work
and 2 had died. G. C. Pether.

Observations on the Fixation of Inhaled Mineral Dusts
in the Lungs : Experimental Study of Silicosis. (Les
conditions de la fixation dans le poumon des poussieres
minerales inhalees. Contribution a l'etude experi-
mentale de la silicose.) DELARUE, J., and DEROBERT,
L. (1947). C. R. Soc. Biol., Paris, 141, 1004.
Continuing previous experiments the authors tried to

discover whether mineral dusts behaved in the lungs in
-the same way as certain stains, such as iodized oil, or as
some endogenous and exogenous pigments with a specific
affinity for certain tissues. Two groups of dogs were
used in their experiments. In the first group colloidal
silica or powdered quartz or silica was injected into the
trachea. This procedure was repeated daily for several
days or even for as long as 2 months. In the second group
a hypertrophic pneumonic process was first induced by
intratracheal injection of B.C.G., and exposure to dust
then followed as in the first group.

In animals without an induced pneumonic state
killed soon after dust inhalation began the dust particles
were found in the intact alveolar cells. If they were
killed after a longer period the parenchyma was relatively
free but much dust was seen in the hilar glands. In the
dogs with induced pneumonia the distribution of the
pathological areas was not uniform, but wherever these
occurred there was also a marked concentration of dust.
The areas of lung without pneumonic changes contained
little or no dust. If exposure to dust was prolonged
the pneumonic areas were found to contain dust in
quantity. One dog had a tuberculous lung before the
experiment. This had not been suspected -before the
necropsy but when the animal was- killed 65 days after
dust inhalations began there was a marked concentration
of silica round the fibrotic areas. One dog died 46 days
after exposure to B.C.G. and 34 days after it began to
inhale dust. Silica particles were found in the thickened
alveolar walls and in the exudates. It appears likely
that dusts settle in the lungs according to laws which
apply to them all, irrespective of their individual patho-
genic attributes. For fixation to occur some antecedent
morbid change is necessary, and this will determine the
development and characteristics of a pneumoconiosis.
Variations in dust diseases in human beings depend
more on the antecedent factors than on any specific
action of a dust. G. C. Pether.
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with which they otherwise may have much in common,
and resemble those in sarcoidosis.

A. M. Rackow.

Pulmonary Changes following Exposure to Phosgene.
DURLACHER, S. H., and BUNTING, H. (1947). Amer. J.
Path., 23, 679.
Dogs exposed to phosgene (290 mg. per cubic metre

for 30 minutes) often developed consolidation of one or
more lobes of the lungs 4 to 9 days after exposure. The
involved lobes showed obliterative bronchitis together
with a diffuse mononuclear exudate in the alveoli and
foci of thickening and organization of the alveolar walls
'consisting of large mononuclear cells and young fibro-
blasts. Organization set in as the initial cedema sub-
sided and resulted in severe anoxia, which caused many
deaths in spite of oxygen therapy. Two dogs surviving
this stage showed only focal scars in the pulmonarv
parenchyma and bronchioles 27 and 59 days after
exposure. G. R. Cameron.

Chlorine Accident in Brooklyn. CHASIS, H., ZAPP, J. A.,
BANNON, J. H., WHITTENBERGER, J. L., HELM, J.,
DOHENY, J. J., and MAcLEOD, C. M. (1947). Occup.
Med., 4, 152.
A truck with a tank containing 100 lb. of chlorine

stopped near a subway entrance and ventilation gratings.
Liquid gas escaped from a hole for 17 minutes. There
was no visible cloud, but the gas could be smelt 1,000
feet downwind. The dense gas found its way into the
subway and 131 individuals from the subwav were
admitted to hospital, together with 2 who had been in
the street. Thirty-three were in hospital for more than
a week. The first symptoms consisted of burning of the
eyes, nose, and mouth with lacrimation, rhinorrheea,
and increased salivation, cough, choking sensation, and
substernal pain; often there was nausea, vomiting,
headache, and dizziness, and rarely syncope.> All the
symptoms except cough, substernal pain, and respiratory
distress subsided within 24 hours. In the 33 most severe
cases there was tracheo-bronchitis within 24 hours which
lasted about 7 days. Pulmonary cedema was observed
in 23 patients, and 12 of these, besides 2 others, developed
pneumonia. Respiratory distress and substernal pain
usually subsided within 4 days. Cough, however,
became troublesome after the third day and produced
thick tenacious mucopurulent sputum, but in most
patients it subsided by the 14th day. Diminution in
breath sounds was the most prominent physical sign,
while rales andrhonchi were present for up to 2 weeks.

Radiographs showed mottling, patches of irregular
density, and differences in the degree of aeration of the
two pulmonary fields. Of 8 patients who were cyanosed
and had extensive pulmonary involvement but no
appreciable hxmoconcentration, 6 showed arterial
oxygen unsaturation, the values being 91-2, 90 5, 88-1,
84-6, 82-3, and 81 8%. Peripheral venous pressure was
within normal range in 7 patients. In 11 there was a
slight polymorphonuclear leucocytosis.
Of the 33 severe cases, 15 were treated with sulpha-

diazine (4 g. followed by 1 g. 4-hourly for 6 days) and
5 of these developed pneumonia; 7 received penicillin
(15,000 units 3-hourly), 2 developing pneumonia; and
11 were untreated until pulmonary cedema was present
and 7 of these developed pneumonia. Oxygen at
atmospheric pressure was administered to all acutely
ill patients for up to 96 hours, while oxygen under a
positive expiratory pressure of about 4 cm. of water was
given intermittently for intervals of 2 to 30 hours to

Experimental Lung Changes due to Aluminium Dust.
(Ober experimentelle Aluminiumstaublungen.) DE
MARCHI, A. (1947). Schweiz. Z. Tuberk., 4, 413.
The symptomatology and pathology of aluminium

pneumoconiosis in human beings is described, and
experiments on rabbits and guinea-pigs exposed to the
insufflation of aluminium dust reported. The symptoms
of aluminium pneumoconiosis are not characteristic.
Patients suffer from general discomfort, lassitude,
sleeplessness, poor appetite, loss of weight, and
abdominal pain. Later they complain of pain on
breathing, frequent colds, cough and expectoration,
shortness of breath, tachypncea, and tachycardia.
Clinical signs include hypertrophic rhinitis and sometimes
perforation of the septum nasi. Auscultation of the
lungs reveals diminished vesicular breathing, medium
and fine rales, and increase of pectoral fremitus. Expan-
sion of the thorax is decreased and vital capacity reduced.
Radiographs show increase of the normal bronchial
markings with or without mottling, mainly in the-
middle zone, and emphysema at the bases. There may
be enlargement of the heart, increase of the erythrocyte
sedimentation rate, and a relative lymphocytosis in the
blood film. The development of changes in the lungs
has no relation to the length of exposure; only in
advanced cases do the symptoms and the reduction of
the vital capacity correspond to the histological picture.
The latter shows non-specific catarrhal changes in the
bronchi, an accumulation of dust cells in the alveoli,
hyalinization of the interstitial tissue, and increase in
elastic tissue leading to atelectasis.

Anesthetized animals were treated by insufflation of
aluminium dust once or several times at short intervals
and observed for 14 months. Three phases could be
distinguished; an exudation of leucocytes lasting for
from a few hours to 2 days was followed by an increase
of monocytic cells. The end phase was characterized
by the replacement of the monocytic cells with the
formation of granulomatous tissue. The aluminium
particles are taken up by phagocytic cells in the smaller
bronchi and bronchioli and they set up a continuous
chronic irritation. The dust particles are not carried
away by the lymphatics or blood vessels.

Franz Heimann.

Pulmonary Disease in Workers Exposed to Beryllium
Compounds: Its Roentgen Characteristics. PASCUCCI,
L. M. (1948). Radiology, 50, 23.
Thirty-two cases of pulmonary change following

exposure to powders containing berryllium are described.
The average exposure which occurred in the making of
fluorescent tubes and lighting was 18 months, and
symptoms arose, on an averago, 2 years after the subject
left the work. Symptoms generally included shortness of
breath, cough, and loss of weight, with some rales and loss
of resonance. Lymph nodes were not generally enlarged.
There was polycythrvmia. A follow-up study revealed
that 30% of the subjects had died, 30%h were slightly
worse or not improved, and 40% had improved. It is as
yet too early for final assessment. The lungs show either:
(1) a bilateral diffuse granularity, mainly in the middle
zones, which has a fine sand-paper texture, or (2) coarse
nodular infiltration diffusely scattered through the lung
fields, the lesions measuring up to 4 to 5 mm. The first
type of lesion is apt to become confluent and then appears
to carry the more serious prognosis. The hilar lymph
nodes tend to enlarge. The clinical and radiological
picture may show remission. In this respect the radio-
logical, findings differ from those in pneumoconiosis,
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226 BRITISH JOURNAL OF INDUSTRIAL MAfEDICINI
19 patients. One patient had oxygen under constant six patients with various derm
inspiratory and expiratory pressure of 6 cm. ofwater for with it satisfactorily.
5 hours and intermittent expiratory pressure for 48 hours.
Administration under positive pressure diminished the Carcinogenic Constituents of 4
subjective sensation - of respiratory distress and the and SCHOENTHAL, R. (1947)
objective evidence of respiratory difficulty in 14 of the A horizontal retort coal t20 patients; it also caused a diminution of the adventi- potecyzontai at leas t
tious pulmonary sounds. Adrenaline and "amino- addition to 3,4-benzpyrene.
phylline " given early appeared beneficial and if adminis- aion to withtered late were without effect. Eleven of the 33 patients fairly closely assocmiated with
were observed for 16 months and during that time there be separated firom t bychrome
was no evidence that the chlorine had caused permanent fraction obtaied before 3,4-ix
damage to the lung. K. M. A. Perry. potent for rabbit skin than forobtained after 3,4-benzpyrene

rabbits and mice. The earlie
INDUSTRIAL DERMATITIS 3,4-benzpyrene as shown by fli

and was probably responsible
Skin Sensitization to BAL. CoRNBLEEr, T. (1947). carcinogenic effects of the coal

J. invest. Derm., 9, 291. on rabbit skin. The carcinoge
A case of personal skin sensitization with BAL is the class of polycyclic hydrox

reported and described. The results of tests with por- 6-ring systems and their homr
tions of the molecule, and with chemical depilatories a4-ring hydrocarbon being con
which were thought to have paved the way for the sub- The procedure, which is descri
sequent sensitization, seemed to show that the entire 200-fold concentration of the
molecule was responsible. Both the Prausnitz-Kulstner but the final -preparation was
passive transfer test and a scratch test gave negative active constituent has not yet I
results. G. B. Mitchell-Heggs.

A Rare Professional Injury due to X Rays. (Eine seltene ACCIDENTS AND
Berufsschadigung durch Rontgenstrahlen.) KORBLER, GE
J. (1948). Radiol. clin., Basel, 17, 29. The Diagnostic Significance a
A case of damage to the nails and the skin of the toes Metallic Foreign Bodies in

caused by x-ray screening in mass radiography with E. H. (1948). Amer. J. Roe)
insufficiently protected small portable -apparatus is An account is given of the g
reported.- [Author's summary.] resulting from penetration of

refereftce to Cushing's work oi

The Sunburn-Protecting Effect of para-Aminobenzoic It is obvious that all retaine4
Acid. RoTHmAN, S., and HENNINGSEN, A. B. (1947). may be a source of sepsis and
J.invest.~~Derm.,9, 307. manifestations of this may be,J.invest.Derm.,9, 307. the work of Cairns, who carn

The method of application ofpara-aminobenzoic add, on all patients with a retained
the choice of light source, the choice of a base, and the cited. It is recognized that me
measure of effectiveness are described. Results in experi- may change position with forma
ments with mercury lamps and with sunshine prove this investigators have attributed th
substance to be an effective protective against sunburn. of metal and relative softness of
Results of tests on a patient with solar herpes and another tions indicate that the moveme
-with chronic discoid lupus erythematosus were excellent. metal lies in a cavity formed b

G. B. Mitchell-Heggs. The author examined 175 pa
cerebral metallic foreign bodies
after injury. In 40% there hE

Coal Tar in Dermatology. An Improvement in its PhYsical ment. In 4 cases the metallic
Properties without any Change in its Therapeutic Action. occasions free gravitational mz
CoMBEs, F. C. (1947). Arch. Derm. Syph., Chicdgo, the patient was moved, demc
56, 583. lay in a cavity ; in the other 2 a
A new "low temperature retort crude coal tar" does an interval, as the result of ab

not have'the objectionable qualities of crude coal tar but pointed out that foreign bodies
retains in full its therapeutic usefulness. It is miscible from the brain if possible. A
with water, forming a colloidal solution, and with difficult to diagnose clinically,
collodion, glycerin, oils, and fats. Pastes and ointments shifting of a metal fragment n
made with it are smooth and homogeneous and do not evidence needed to decide oper
seem to impede exudation or evaporation from the skin
surface; they rarely cause acne or pustular folliculitis.
Half an ounce of the tar added to a lukewarm bath is INDUSTRIAL OPH1
non-staining and anti-pruritic. If the tar is removed 15
-minutes after application the skin remains -sufficiently Ocular Injury Due to Sulfur Di
photosensitized for 72 hours for the Goeckerman treat- Cases. GRANT, W. M.
ment. It can be used on hairy. parts of the-skin and can Chicago, 38, 755.
be removed with water. " Spot-touching" with 10% of Accidental exposure to sulp]
the tar in collodion is useful in scattered lesions. Thirty- liquid or in the gaseous form

natoses have bedn treated
E. Lipman Cohen.

Coal-tar. BERENBLUM, I.,
Brit. J. Cancer, 1, 157.

tar of high carcinogenic
wo potent carcinogens in
These substances were

3,4-benzpyrene but could
atography on alumina; a
enzpyrene was much more
mouse skin and a fraction
was carcinogenic on both
er fraction was free from
luorescence spectrography,
for the strikingly different
Itar and of 3,4-benzpyrene
en most likely belonged to
carbons of the 4, 5, and
ologues, a homologue of
sidered the most probable.
ibed, effected a more than
substance present in tar,

s still a mixture and the
been identified.

L. Foulds.

ORTHOPAEDIC
:RY

Df Change in Position of
1 Brain Abscess. WooD,
ntgenol., 59, 52. -

gross changes in the brain-
Ifa missile, with special
n sepsis and heemorrhage. -

d metallic foreign bodies
I abscess formation. The
atypical, and the value of
Tied out encephalography
I metallic foreign body, is
etal fragments in the brain
ation ofan abscess. Some
is movement to the weight
fbrain tissue, but observa-
nt takes place because the
y abscess or heemorrhage.
itients with retained intra-
during the first few weeks
ad been primary debride.
c fragment moved; on 2
,ovement took place when
onstrating that the metal
ases the metal moved after
bscess development. It is
should always be removed
ibscess formation may be
and the demonstration of
nay supply the additional
rative measures.

M. H. Jupe.

[HALMOLOGY

ioxide. I. Report of Four
(1947). Arch. Ophthal.,

)hur dioxide either in the
may occur in industrial
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permeability to sulphur dioxide, a property related to the
solubility of the latter in lipids; the severe ocular injury
resulting from exposure to sulphur dioxide is due to the
high concentration of sulphurous acid and its property
of denaturing the corneal proteins, including enzymes.

A. J. Ballantyne.

Clinical Report on Miners' Nystagmus. CAMPBELL,
D. A. (1948). Brit. J. Ophthal., 32, 193.
Forty-four miners under general treatment for

nystagmus were studied regularly for 2 years; every
effort was made to get them back to some form of work
quickly. The average duration of incapacity was
6 months, and after the 2 years 41 were working. This
compares favourably with anbther series of men who,
under a different authority, did not appear to have been
supervised in the same way; of these only 21 out of 43
had found work. About 50% ofcertified patients appear
to be able to take up light work within 3 months of
certification, if they are pressed. From her work on
cases of miners' nystagmus the author has formed
certain opinions, but the data on which they are based
are not given. In her opinion the system of certification
is unsatisfactory; a certified man may go without any
treatment for months. Patients with nystagmus fall
into three grades: those who stay at work with symptom-
less nystagmus, those who can be certified and have
certain subjective symptoms; and those with psycho-
neurosis who develop blepharospasm on examination.
It is suggested that miners with nystagmus should return
to suitable work at once, that fitness for work and for
certification should be judged from the outset by an
ophthalmologist and a psychiatrist, and that men who
are unfit for work should be given a holiday and should
receive rehabilitation, preferably institutional. Com-
pensation should be such that a return to work is
financially attractive. In spite of earlier recommenda-
tions in a Medical Research Council report, little has
been done to prevent the disease, which affects skilled
men in the prime of life. J. N. Agate.

The Dark Adaptation of -Coal Miners Suffering from
Nystagmus. SHARPLEY, F. W. (1948). Brit. J.
Ophthal., 32, 199.
Miners with nystagmus commonly have poor dark

adaptation. Controlled tests were made on miners with
nystagmus, unaffected miners, and non-miners, to
determine the final rod threshold. In the somewhat
selected control group the usual continuous increase in
the threshold with advancing age was demonstrated.
The variability for the same subject tested on different
occasions was found not to be significant when compared
with the differences between individuals. Some 76
miners with and without nystagmus were tested at periods
of months or years from certification. Many of these
were in the age group 40 to 50 years. All the individual
dark-adapted threshold values were therefore corrected,
according to the mean figures obtained from each age
group of the control series, to conform with the age
group 40 to 50 years, in order to allow for the natural
effects of age. The corrected threshold values for all
the miners, regardless of symptoms of nystagmus, were
substantially higher than the normal figure.

J. N. Agate.

A Comparison of Dark Adaptation in Miners with their
Nutritional State. CAMPBELL, D. A., and TONKS, E.
(1948). Brit. J. Ophthal., 32, 205.
Inquiry was made into the state of nutrition of lCO

processes involving refrigeration. The deleterious effects
of the liquid form are much more severe because a high
concentration is suddenly applied, whereas the gaseous
form is well diluted with air and there are signs, such as
smell, irritation of the throat, cough, or burning of the
eyes, which give sufficient warning for preventive
measures. Permanent damage to the eyes is rare in
exposure to the gas even when the exposure has been
sufficient to lead to death through bronchial and pul-
monary involvement.
The 4 cases here reported resulted from the bursting

of a refrigerator which caused the eyes to be sprayed with
the liquid sulphur dioxide. The immediate results
included swelling of the lids, hyperaemia of the con-
junctiva with thrombosis of conjunctival vessels, opacity
of the corneal epithelium, endothelium, and stroma, and
subsequent vascularization. In severe cases the con-
junctiva overgrew the cornea and symblepharon also
occurred. The grosser changes resembled those resulting
from alkali burns, but in the less severely damaged eyes
recovery was complete. A. J. Ballantyne.

Ocular Injury Due to Sulfur Dioxide. II. Experimental
Study and Comparison with Ocular Effects of Freezing.
GRANT, W. M. (1947). Arch. Ophthal., Chicago,
38, 762.
Two mechanisms have been held to explain the severity

of ocular injuries due to exposure to liquid sulphur
dioxide: (1) the freezing produced by rapid evaporation
of the liquefied gas; and (2) the formation of sulphuric
acid from sulphur dioxide on the moist mucous membrane
surfaces. The lack of evidence to support either of these
theories, and the fact that there has been no experimental
investigation of the action of liquid sulphur dioxide, led
the author to the present research.

In order to eliminate so far as possible any chemical
or physical effects other than freezing, the refrigerant
" freon - 12 " was used in experiments on the rabbit's
eye. This is a chemically inert- substance and produces
an even greater freezing effect than sulphur dioxide.
Direct spraying of the rabbit's eye with a mixture of oil
and freon (in imitation of the probable condition of an
accidental exposure in man) caused initially a blanching
and hardening of the lids, which in 5 to 10 seconds passed
off. A few hours later there was vascular congestion of
the nictitating membrane and conjunctiva, and oedema of
the corneal epithelium. In 24 hours the central part of
the corneal epithelium was denuded, and within 72 hours
the conditions were normal. After more vigorous and
prolonged application similar recovery occurred, but in
about 5 minutes the corneal endothelium became grey,
with dark round and oval defects, and more or less
complete shedding of the endothelium took place. In
the most severely- injured eye the reactions progressed,
causing great thickening of the cornea, with a bluish
transparency and a diffuse fluorescein staining. Within
10 days the cornea became opaque and yellow and
sloughed. When the effects of sulphur dioxide were
tested under conditions excluding freezing (exposure of
the eye for 5 seconds to a stream of pure gaseous sulphur
dioxide), results were similar to those obtained with
the liquid form, and the. permanent changes (opacity
and vascularity of the cornea) resembled those produced
by severe acid burns. Further experiments showed that
the injurious effects of sulphur dioxide are due- to the
formation of sulphurous acid, and that the changes
produced within the cornea are drastic enough to cause
inhibition of the enzymes. The epithelium and stroma
of the cornea were found to have a relatively high
G
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miners, and the levels of vitamin A and carotene in
plasma, in conjunction with the dark-adaptation tests
reported in the previous paper (see above abstract),
Plasma alkaline phosphatase was also estimated to detect
any deficiency of vitamin D, which might be expected in
miners, and liver function was studied. Men with
nystagmus working underground or on the surface were
compared with miners in similar circumstances who
were not suffering from nystagmus, and with normal
controls who were not miners. There was no correlation
between dark-adaptation threshold values and the level
of vitamin A in the blood, but the latter tended to be
higher in non-miners and surface workers than in those
with nystagmus or in normal underground workers.
Nor was there a correlation between plasma vitamin A
or D on the one hand, and age, occupation, or incidence

of nystagmus on the other. It appears, therefore, that
the raised threshold for dark adaptation previously
noted as a constant feature among miners is not due to a
lack of vitamins A and D or to any obvious nutritional
disturbance. J. N. Agate.

The Psychiatric Aspect of Miners' Nystagmus. STERN,
E. S. (1948). Brit. J. Ophthal., 32, 209.
A psychiatric investigation was carried out on 70 men

who had been referred from an ophthalmic clinic. The
ophthalmic findings were then consulted and the cases
classified as: (a) certified cases of nystagmus with eye
oscillations, (b) certified cases without oscillations,
(c) suspected early cases without oscillations, (d) cases
with oscillations but at work without symptoms, and
(e) controls.
The groups containing the nystagmus cases showed a

high incidence of hysterical conversion symptoms and
anxiety neurosis. The author thinks it possible that the
photophobia, subjective rotation of objects, giddiness,
blepharospasm, and headaches of men with miners'
nystagmus are hysterical. The first two groups above
showed a significantly higher incidence of psycho-
neurotic symptoms than did the controls 'Analysis 'of
the past medical and family histories did not suggest
that nystagmus could be eliminated by pre-employment
selection, nor would this be desirable as these men give
many years of active service before becoming disabled.
There was no significant difference between the means
of the ages of the men in groups a and b, or between the
means of their respective pe'riods of working life before
symptoms. The control group is shown not to have
been comparable to them in these respects. Amongst
social factors, insecurity of employment may be a factor
in the ietiology. The oscillations in miners' nystagmus
are often pircular; it is suggested that lateral nystagmus
is initiated by strong convergence on entering the dark
environment and is aggravated by emotional strain, as
in night fliers, while vertical nystagmus results from the
miner having to look upwards from unusual working
positions; summation of these two motions at right
angles could then give circular, elliptical, or diagonal eye
movements. Hysterical subjects could perpetuate them
even in normal conditions of lighting and working. In
general, miners' nystagmus appears to be a psycho-
somatic condition with eye symptoms, and is related to
prolonged work under emotional stress in an awkward
position in the dark. Some men show oscillations but
have no symptoms, but this does not invalidate this view,
for oscillations may be a further stage in the hysterical
conversion of symptoms; The high incidence of mild
types of mental disorder in all the groups is explained

INDUSTRIAL MEDICINE

on the grounds that miners are under constant psycho-
logical stress; they also live by disfiguring and laying
waste their environment, and are apt to regard themselves
as a rejected people. The author suggests that the term
"miners' nystagmus " should no longer be used, and
that men with symptoms should be referred to a psy-
chiatrist as early as possible; all such men should be
found work above ground at once. The lighting ofmines
and the miners' posture should be improved, and the men
should be given economic security. J. N. Agate.

A Comparison of Dark Adaptation with the Psychological
State in Miners. CAMPBELL, D. A. (1948). Brit. J.
Ophthal., 32, 225.
Previous work has suggested that airmen with anxiety

states have poor night visual capacity. Dark-adaptation
threshold tests and psychological states have therefore
been compared in miners. There is po significant
relation between them. J. N. Agate.

Binocular Vision in Miners. CAMPBELL, D. A., HARWUSON,
R., and VERTIGEN, J. (1948). Brit. J. Ophthal., 32,226.
A study of the behaviour of the eyes under conditions

of low illumination was made in the hope of finding the
mode of onset of miners' nystagmus. Binocular vision
in full light and full dark-adaptation was tested on a
synoptophore; in dark-adaptation the illumination was
comparable to that at the coal-face, but was not low
enough to exclude foveal vision. Stereoscopic vision,
fusion, ductions, and simultaneous perception were tested
in this order. Miners -were found who were working
happily at the coal-face with strabismus or with high
degrees of hypermetropia but low visual acuity, neither
type having binocular vision. In all the subjects tested
the subjective angle became convergent in dark-adapta-
tion, but in those with nystagmus this was less marked.
In most of them there was abnormal fixation. The
number with poor stereoscopic vision increased with
advancing years in all groups tested. Compared with
a control series of non-miners, the number of normal
miners withpoor stereoscopic vision was high, but amongst
a group of miners with nystagmus it was higher still.
Miners, both with and without nystagmus, had greater
power of adduction than normal controls if there was
good stereoscopic vision, but if there was not they had
hardly any power of adduction at all. In men with long-
standing nystagmus binocular vision tests are precluded'
by photophobia, blepharospasm, or psychological
abnormality. In the intermediate stages some fusion,
duction, and stereoscopic vision are present. In the
early stages the nystagmus may be of various types, and
some miners with symptoms have no detectable nystag-
mus, although they have some suppression in one eye,
and poor duction.
The authors think that patients with long-standing

nystagmus have often developed so severe a psycho-
neurosis that they are' untreatable by the time they are
first seen by an ophthalmic surgeon. They suggest that
in cases of nystagmus there is breakdown of binocular
vision under conditions of low illumination. Stereo-
scopic vision can be maintained even with low acuity,
and is more likely to be due to rapid alternation ofmono-
cular iihpressions brought about by small fusional move-
ments of the two eyes than to summation of stimuli from
the two eyes. The explanation of the intolerable
symptoms brought about by nystagmus at the age of
presbyopia is still to be sought. J. N. Agate.
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Mean%/ % G. palpalis % A.
ofDDT Killed after Con- aegypti
in outer tact of Killed

after
:01 mm. Contact

layer 15 sec. 15 min. of 1 hr.

Solution ofDDT
in: diesoline. . 8 0 5 10
kerosene .. 13 0 20 10
50% kerosene
and 50% cot-
ton-seed oil . 11 0 25 10
Cotton-seed oil 10 0 15 10

Emulsion:
"T.P. 543".. 35 25 75 70
"T.P. 543" +

Resin .. 27 5 50 43

Dispersible
powders:

"Geigy Neocid
BA50" .. 46 100 100

"Hyg. Chem.
Co. N210" 62 100 100

Seventy-six per cent. of a "gammexane" dispersible
powder 530 was recovered from the outer layer a few
hours after application, but the percentage fell to 20 in
10 days. R. M. Gordon.

Aedes aegypti Control in the Absence of a Piped Potable
Water Supply. DE CAIRES, P. F. (1947). Amer. J.
trop. Med., 27, 733.
The city of Georgetown has some 90,000 inhabitants

but lacks a piped potable water supply and, in con-
sequence, presents many pressing problems to those
responsible for maintaining the health of the community.
The most dangerous threat to the city is probably yellow
fever because, although the disease has not been known
to occur in the coastal towns since. 1909, jungle yellow
fever is present in the interior and menaces the cities on
the coasts so long as the incidence of Aedes aegypti in
the coast cities remains high. Since 1939 the Inter-
national Health Division of the Rockefeller Foundation
has assisted the Health Department of British Guiana ;
this joint organization, using the classical control
methods, was successful in eradicating A. aegypti from
rural areas, but failed to do so in the urban areas, parti-
cularly in the capital, Georgetown. The reasons for this
failure are considered in detail by the author, but the
main causes were twofold: (1) the occasional occurrence
of a " 4-day egg-adult cycle " which could not be con-
trolled by the 7-day inspection cycle; (2) the absence of
a piped water supply which caused the inhabitants of
Georgetown to collect, store, and often hide water by a
variety of methods, some of which escaped control
because of legal procrastination. In 1945 a small
experiment was carried out to test the value of residual
spraying with DDT. The result of this experiment
was so satisfactory that it caused the classical control
measures previously adopted to be considerably modified
so as to include residual spraying with DDT ; where this
method has been employed A. aegypti have been com-
pletely eradicated. To achieve this result a 5% solution
of DDT in kerosene is applied at an estimated dosage
of 100 mg. DDT per square foot to walls and low ceilings

GENERAL

Mortality ofAedes aegypti Feeding on Rabbits Receiving
Oral " Gammexane." GARNHAM, P. C. C. (1947).
Nature, Lond., 160, 156.
Lindquist and others (J. econ. Ent., 1944, 37) showed

that a high proportion of bed-bugs died as a result offeed-
ing on a rabbit previously dosed with DDT. De Meillon
(Nature, Lond., 1946, 158, 839) noted similar effects in
the case of bed-bugs following the administration of
" gammexane " to the host, and that Aedes aegypti was
also killed. The author has continued and amplified
De Meillon's experiments, in so far as mosquitoes are
concerned, in order to decide the normal lethal dose of
gammexane in similar circumstances and the period
during which the effect lasts. The results are set out in
two tables, which show that the minimum dose of gam-
mexane which it is necessary to administer to the rabbit in
order to render its blood insecticidal lies between 25 and
30 mg. per kilo of' rabbit weight. This dosage is
apparently the lowest tolerated, since 40 mg. proved
lethal to a proportion of the rabbits. It would appear
that the concentration of gammexane in the blood rises
for some 24 hours after its administration, when dissolved
ia alcohol and given by mouth, and that its persistence
varies according to the amount administered. The
maximum period of persistence, for a complete kill, was
4 days after a dose of 40 mg.; with lesser amounts its
effects lasted only 2 days. An interesting observation
arising from these experiments was that Aedes aegypti
still shows a reluctance to feed on animals treated with
gammexane, and when it does feed it takes up an average
of 2'5 mg,. of insecticidal blood; whereas when fed on

untreated animals it takes up an average of about 4 mg.
R. M. Gordon.

-Insecticidal Effect of Surface Deposits of D.D.T. on Mud.
HADAWAY, A. B., and BARLOW, F. (1947). Nature,
Lond., 160, 363.
It is now generally recognized that some of the earlier

claims for the lethal action of DDT spray against adult
mosquitoes require modification. DDT, when used in
high dilution, may leave a deposit insufficient to kill
mosquitoes alighting upon it but sufficient to excite the
insects and cause them to fly towards light. The resul-
tant disappearance of mosquitoes from lightly treated
houses has sometimes led to the erroneous belief that the
insects had been destroyed. The authors of the present
paper point out that " for residual spraying in houses to
be successful in reducing the incidence of malaria, it is
essential . . . that the surface deposit applied shall be
lethal to mosquitoes after only a brief contact." The
types of surface most common in African houses are
mud walls and thatched roofs. The efficiency of residual
sprays on the former was tested by applying 5% DDT in
various bases to standard mud blocks. Biological tests
were then carried out with Glossina palpalis and Aedes
aegypti as test insects. The outer surface of the mud
blocks, representing a layer of approximately 01 mm.
in thickness, was then removed, and the amount of
insecticide determined by using the dehydrochalogenation
method. The results are summarized in the following
table:
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at a cost ofB.W.I. $0.47 to $0.59 per head;ofpopulation;
in contrast, the much less effective classical methods cost
$1.39 per head of population in the rural areas and
"infinitely greater " in the urban areas. The author
considers that this lowering of cost is mainly due to
rapidity of action and persistence of effect of DDT.

R. M. Gordon.

Influence of Endogenous Factors (Ovarian Insufficiency)
and Exogenous Factors (Profession) on the Origin of
Premature Labour. (Der Einfluss endogener Faktoren
(Ovarialinsuffizienz) und exogener Faktoren (Bejufsar-
beit) auf die Entstehung von Fruhgeburten.) KIRCH-
HOFF, H. (1947). Geburtsh. u. Frauenheilk, 7, 78.
Although since 1901 mortality during the first year of

life has fallen considerably, mortality at birth and in the
following 10 days has not decreased proportionately.
Although some of the deaths may be explained by
developmental abnormalities, the majority are due to
unknown factors-, among them probably the social status
of the mother and whether, or not she works during
pregnancy. Some 13,000 cases were examined from this
point ofview; 40 to 50% ofpregnant women were found
to be at work in different years of the analysis. In those
who worked, the percentage of premature births was
15-2; in those who did not work 10-5 ; detailed analysis
showed varying percentages according to the type of
work done (for example, 17-2% in industrial factory
workers, and 11-8% in those working in hotels). In the
working group the membranes ruptured prematurely in
41% of all births compared with 30% in the other group.
Premature labour was less common if there was a period
of rest at the end of the pregnancy; in those who did not
rest the percentage of premature births was 26 to 36,
compared with 6 5 to 10% in patients who did not
" work " foe?70 to 90 days before delivery. It appeared
that birth weights were higher in the " resting" group
and that pregnancy was prolonged slightly in the
industrial worker. Kenneth Bowes.

A Study of the Health Hazards of the Tobacco Stemming
and Redrying Industry. MCCORMICKC, W. E., SIrrTH, M.,
and MARSH, S. P. (1948). J. industr. Hyg., 30, 43.
Several of the operations performed in processing leaf

tobacco are dusty. In the operation of " stemming"
the centre stem is mechanically removed from the leaf,
end in that of " cleaning ' the final particles of leaf are
removed from the stems. In the " hanging-blending "
process bundles of tobacco from various piles are
manually shaken and beaten in order to remove, foreign
matter. The dust may contain insecticides such as lead
arsenate. Numerous analyses were made of atmo-
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spheric samples collected by means of an all-glass large
impinger. Those from the operations of hanging-
blending, stemming, and cleaning had an average content
of 5-7, 7-8, and 9*5 million particles per cubic foot,
respectively. - They contained 0-4, 0-96, and 0-9 mg.,
respectively, of lead per 10 cubic metres, and 0-06, 0-21,
and 0-17 mg. of arsenic. The maximum quantities
observed were 3-8 mg.' of lead and 0-95 mg. of arsenic
per 10 cubic metres. The maximhm'concentration of
lead allowed by the American Standards Association is
1-5 mg. per 10 cubic metres, and this value was not
infrequently exceeded, but the allowable maximum for
arsenic was never reached. On the basis of the free
silica contents found, the maximum allowable concen-
tration of dust particles in the air should probably not
exceed 10 million particles per cubic foot, but many of
the impinger samples analysed exceeded this value to
some extent. No information is available of the maxi-
mum allowable concentration for nicotine. The im-
pinger samples for hanging-blending, stemming, and
cleaning had an average content of 0-22, 0-45, and
0-53 mg., respectively, of nicotine per cubic metre, and
the small amount of evidence available suggests that the
concentrations observed did not present a significant
health hazard.
No physical examinations of the employees at any of

the processing plants were made, and there is no evidence
that the dusts were actually harmful. Many of the
employees had been in the industry for a number of
years. -H. M. Vernon.

Clinical Observations and Experimental Cases of Swine-
- herd's Disease. (Osservazioni cliniche e ricerche

sperimentali su alcuni casi di malattia dei porcai.)
BOLOGNA, R. (1947). G. Batt. Immun., 37, 399.
Swineherd's disease is relatively rare in Italy; 7 cases

are described from Savoy in persons working with pigs.
-There were changes in the cerebrospinal fluid and in 2
there were meningeal symptoms. A rash was present
in 4 cases. Durand and his colleagues (C.R. Acad. Sci.,
Paris, 1936, 203, 830, 957, 1032) showed that blood
filtered through an L2 but not through an L3 candle.
The filtrate was infective for man, the incubation period
being 7 to 14 days.' In 1947 Gsell (Pr. m6d., 1945, 53, 525)
brought forward evidence to show that swine fever was
due to a leptospira, L. pomona, which was isolated from
the blood. Similar leptospira were found in,the urine of a
healthy man. Sera from - recovered cases are said to
agglutinate the leptospira in a'dilution above 1 in 1,000.

[It is not impossible that more than one condition is
being labelled swineherd's disease merely because the
'illness occurs in those who deal with pigs.]
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