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TOXICOLOGY

Effects of BAL and BAL Glucoside in Acute Lead
Acetate Poisoning. WEATHRALL, M. (1948). Brit.
J. Pharmacol., 3, 137.
Preliminary experiments with mice poisoned by daily

intraperitoneal doses of 50 mg. of lead acetate per kilo
showed that daily intramuscular injections of 20 mg.
of BAL (2: 3-dimercaptopropanol) per kilo or 1,000
mg. of BAL glucoside per kilo reduced the mortality.
Mice were insensitive to oral doses of lead, and rabbits
were therefore used for the study of blood changes.
The fragility of washed heparinized rabbit erythrocytes
in salt solutions was determined by plotting the probit
of the percentage hlemolysis against the logarithm of the
salt concentration. The concentration causing 50%
lysis (LyC 50) was thus determined. The mean value
of 54 observations on 22 normal rabbits was 0-51% of
sodium chloride. Previous exposure of the cells in vitro
to a solution of lead acetate containing 9 ,ug. of lead per
millilitre increased the resistance of the cells, the LyC 50
being reduced to 0-35%; the slope of the fragility curve
was less steep than the normal. Exposure in lead
solution to which BAL (22-7 ,ug. per ml.) was added
from the beginning gave a LyC 50 of 0-48%-a figure
identical with that found with BAL alone. Four mols
of BAL or BAL glucoside were thus sufficient to protect
the cells against the action of I mol of lead. If the
lead was allowed to act for half an hour before adding
BAL the change was arrested, but there was no reversal
of the change already established, unlike the action of
BAL in reversing the poisoning of tissues with arsenic.
Rabbit plasma also inhibited the action of lead upon
erythrocytes, but when BAL was also present the
protective action was less than with either substance
alone. Also, plasma from rabbits previously treated
with intramuscular injections of BAL in nut oil or
propylene glycol was less protective than normal plasma.
This change was unaccompanied by any alteration in
plasma phosphate.

Rabbits given single oral doses of 300 mg. of lead
acetate per kilo showed anemia, punctate basophilia,
and a reticulocyte response, together with hiemoglobin-
uria, slight albuminuria, and an increased excretion of
coproporphyrin. The slope of the red-cell-fragility
curve was flattened, especially in rabbits with severe
anaemia, but there was no significant change in LyC 50.
Hemoglobin (but no red cells) was present in the urine
for 2 or 3 days; the daily urinary coproporphyrin
excretion was increased to about 45 FLg. per day and
remained above the normal (about 5 jig. per day) for at
least 3 weeks. BAL given alone had no effect on the
blood, but increased the coproporphyrin excretion to
12 to 20 ,ug. per day. In rabbits poisoned with lead and

then given intramuscular injections of 50 mg. of BAL
per kilo 1 hour later and 25 mg. per kilo subsequently
at 8-hourly intervals for 2 days, the aniemia and reticulo-
cytosis were reduced and did not appear while BAL
was present in the blood stream. The urinary copro-
porphyrin was increased to about 90 ,±g. per day-a
figure greater than that expected from simple addition
of the effects of lead and BAL. FRcal coproporphyrin
was slightly increased. The effects of BAL glucoside
were similar but less marked, possibly because of more
rapid excretion of the more soluble compound. The
mortality of the animals was unchanged by BAL but
was prevented by BAL glucoside. The number of
animals used was too small for the differences in mortality
to be significant.

Attention is drawn to the similarities between the
action of BAL and BAL glucoside in lead and in cad-
mium poisoning. The results do not warrant the use of
BAL in chronic plumbism in man, but it is considered
that it is premature to reject all dithiols as useless or
dangerous for this purpose.

[At al pointsm in this careful work the conclusions are
backed by control experiments and statistical evidence.]

L. G. Goodwin.

Sodium Pyrocatechindisulphonate and Urinary Excretion
of Lead in Experimental Poisoning. (Pirocatechindi-
sulfonato di sodio ed eliminazione urinaria del piombo
nella intossicazione sperimentale.) BORGHERO, A.
(1948). Med. d. Lavoro, 39, 146.
The author had previously described the effects on

porphyrinuria in rabbits when sodium pyrocatechindi-
sulphonate was injected intravenously at the same time
as lead nitrate. In the experiments now described the
elimination of lead was observed during a course of these
injections. To begin with, 5 animals were injected with
lead alone, and all died within 23 days. The urinary
excretion of lead was high throughout and tending to
rise. A second series of 5 animals received lead and
sodium pyrocatechindisulphonate, and, though their
urinary lead excretion fell below that seen in the first
series only 1 animal died, from intercurrent disease.

It is possible that the sodium salt was given in inade-
quate amount, and that the lead excreted in the urine
had not reacted with it but represented the excess. A
surprising observation was the rapid fall in urinary lead
when injections ceased. The author suggests that the
pyrocatechindisulphonate may cause lead to be excreted
by the bowel or fixed in the tissues in an innocuous form.
Other substances used to treat lead poisoning cause a
more lengthy excretion. The pyrocatechindisulphonate
reduces the urinary lead by about two-thirds.

G. C. Pether.
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The Penetration of Lead Through the Skin. LAUG, E. P.,
and KUNZE, F. M. (1948). J. industr. Hyg., 30, 256.
The authors found that the kidney and certain other

tissues serve as " biological magnifiers " in concentrating
minute quantities of lead which entered the organism.
Rats were employed in the tests.
Kehoe's experiments indicated that lead tetraethyl

readily penetrates the skin, frequently with fatal results.
The authors confirmed that finding. In their tests they
took special precautions to prevent inhalation of the
volatile lead tetraethyl by the rats, and they found that
after the application of 105 mg. of lead (in the form of
tetraethyl) to 5 rats, their kidneys and livers contained
42 to 92 Fg. of lead, and the lung tissue not much less.
Even the muscle and brain contained 8 to 22 ,ug.

Study ofLead Exposures in Three Metropolitan Newspaper
Plants. KEPPLER, J. F., and BUMSTED, H. E. (1948).
Occup. Med., 5, 65.
The lead content of the atmosphere and of the workers'

urine was estimated to test the claims of the labour unions
that there were cases oflead-poisoning in certain printing-
works. Linotype operators were not exposed to a signi-
ficant lead hazard: their average excretion was 0-028 mg.
per litre, and the average atmospheric lead concentration
at mouth level was 0 035 mg. per cubic metre. Such
atmospheric lead as was present came not from the
melting-pots but from the sawing of the " slugs." The
sawing process in other departments could give rise to a
lead hazard. There was also danger intermittently
near the re-melting pots, and in the stereotype depart-
ments dtiring the " drossing " of the pots and blowing off
dust with air hoses. Nevertheless, the average lead
excretion of stereotypers was within normal limits, and
only 21% of them excreted more than 0-1 mg, per litre
of urine. There was a significantly higher excretion
among stereotypers than among linotype or other
workers.
The authors conclude that all re-melting and stereotype

casting-machine pots, drossing processes, and all saws
and trimmers should have local exhaust ventilation. The
use of air hoses for blowing off dust should be dis-
couraged. J. N. Agate.

Protection against Radiation Hazards and Maximum
Allowable Exposure Values. MORGAN, K. Z. (1948).
J. industr. Hyg., 30, 286.
Because of the unprecedented precautions taken in

America in the plutonium projects, not one of the
thousands employed during the last 5i years has received
any radiation damage. One of the most important
contributing factors to this safety record was the creation,
in 1942, of the Health Physics Division, composed of
physicists, chemists, and engineers. They adopted a
value of 0-1 r per day as a tolerance dose, and it seems
that this rate ofexposure may be continued for a number
of years without causing perceptible biological damage.
However, experiments by Lorenz on mice indicated that
levels as low as 0-11 r per day might cause a decrease in
their life span, and might induce ovarian tumours. He
suggested in 1946 that the permissible dose for women
exposed to radiation for many years should be limited
to 0-02 r per 8-hour day. Sievert, in 1947, thought it
advisable to fix the safety tolerance dose for general
radiation at 0-01 r per day.
The precautions taken to reduce the radiation exposure

in plutonium projects consist of concrete walls 6 ft.
(1-8 m.) in thickness built round the pile. Radiating

objects are withdrawn from the pile with long rods, and
the objects are pushed into lead coffins or dropped into
a deep water canal. Chemical operations on radioactive
materials are done behind shields, and all manipulations
are performed by remote control. A monitron is
continuously in operation, and it sounds an alarm when
the radiation exceeds 0-1 r per 8 hours.

H. M. Vernon.'

Radiation Hazards in Industry. WILLIAMS, C. R. (1948).
J. industr. Hyg., 30, 294.
Most industrial x-ray units are operated at voltages

below 400 kV. High-voltage x-ray equipment (1,000,000
and above), because of extreme penetrating power, is
used in industries making large castings, pressure vessels,
and the like. Most installations are in completely
enclosed areas having thick concrete walls, but the
low-voltage units'are often not adequately shielded.

Shoe-fitting fluoroscopes have been used for several
years for fitting shoes. The units usually consist of a
50-kV. x-ray tube, housed ih a lead-lined case having an
opening for the customer to place his feet, and three
viewing openings. Values ranging from 0-5 to 5-8 r per
second have been observed, so that in a 20-second ex-
posure it is possible to deliver more than 100 r to a foot.
Leakages from the cabinet may affect persons near by,
though the total exposure does not usually reach 0-1 r
each day.

Anti-theft fluoroscopes have been designed to combat
theft of tools and parts from industrial plants. Usually
only 1 person in 25 or 30 is subjected to fluoroscopy each
day, the average whole-body exposure being about
0-2 r per inspection.

In the radiography of castings and pressure vessels
the radio-active source is radium sulphate enclosed in a
hermetically sealed silver capsule. The most common
sources contain 100 to 200 mg., and the greatest problem
comes from handling the source by unauthorized persons
who are ignorant of its nature. Extraordinary pre-
cautions should be exercised at all times.

Linear sources. of radio-active material have been
applied successfully to the control of static electricity
in textile and other industries. The quantity of static
electricity removed depends on the intensity of the
alpha-radiation. The radium source (ionotron) consists
of a thin metallic foil with a radium salt incorporated in
it. The foil is placed in an aluminium housing, and the
beta- and gamma-radiation given off at the same time
as the alpha-radiation is dangerous, requiring adequate
protection for the workers. Self-luminous paints pro-
duce fluorescence when mixed with a phosphor such as
zinc cadmium sulphide. They are much employed for
painting dials of watches and other instruments. During
1940 several thousand persons were employed in the
industry in the U.S.A. Adequate protection is necessary.

H. M. Vern0on.

Inability of 2-3 Dithiopr6panol (BAL) to, Protect the Liver
Against Toxic Action of Uranium Nitrate. MAcNIDER,
W. DEB. (1948). Proc. Soc. exp. Bio., N. Y., 68, 160.
The author has shown that doses ofBAL (10%, benzyl

benzoate 20%, in peanut oil) equivalent to 15 mg. per
kilo, when administered subcutaneously to dogs for 8
days, were ineffective against the hepatatoxic action of
4 mg. per kilo of uranium nitrate; rather it tended to
increase the toxic effects. The livers showed diffuse
necrosis with advanced fatty degeneration.

G. F. Somers.
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leakage of CO into the interior of aircraft. The British
apparatus consisted of a container of silica gel impreg-
nated with potassium pallado-sulphite. Suspect gases
are passed through a column of plain silica gel which
removes interfering substances and then enter the
palladium sulphite column in which a colour change
indicates the presence and concentration of CO.
An apparatus based on this principle is now available

and will give an indication of 0 003% CO in two minutes
and approximate estimates between this figure and 0 04%
in the same time.

Minchin has perfected an instrument which is most
convenient for utilizing the tubes employed in the
method just described. It is compact and easily carried
and enables a steady stream of air to be drawn through
the CO test tube at the prescribed rate of 60 ml.'min.
The instrument has an indicator which shows the duration
of the test. The method is specific for carbon monoxide
except that H2S or PH3 may interfere. These can be
removed by a silica gel tube saturated with silver acetate.
The aspiration is effected by the flow of a known

volume of water at a constant rate. This runs from the
upper to a lower chamber. The same water may be used
repeatedly by returning it to the upper chamber after
each test by inverting the apparatus. Though designed
primarily for testing CO, the apparatus may evidently be
used for other gases for which colour tests are used. By
turning off the tap at any stage one may estimate the
amount of gas which has entered by reading the gauge.
If so desired a palladium chloride test paper may be used
instead of the silica gel tube.

It is evident that by using a sufficient length of tubing
the suspect vapour may be extracted from a point which
is otherwise inaccessible.

G. C. Pether.

A Study of Resuscitation from the Juxtalethal Effects of
Exposure to Carbon Monoxide. SCHWERMA, H., Ivy,
A. C., FRIEDMAN, H., and BROSSE, E. LA (1948).
Occup. Med., 5, 24.
In this experiment 310 dogs were exposed in a chamber

to a mixture of air and coal gas with a carbon-monoxide
concentration of 0 3%. To determine the course of the
intoxication 52 animals were exposed till they died.
The remainder were removed at the first respiratory
gasp, and either not treated or given artificial respiration
manually or mechanically. The mean survival time for
the 52 controls was 39-9 minutes, and the mean survival
time after the first gasp, 3-8 minutes. It is shown that
the first gasp is a reliable point at which to begin re-
suscitation experiments. Of 22 dogs given no resuscita-
tion 8 survived; of 20 given simple artificial respiration
in air 10 survived, but the difference is not statistically
significant. After simple artificial respiration with
carbon dioxide in oxygen 13 out of 30 survived. Three
mechanical methods of resuscitation-an alternating
positive- and negative-pressure system with pure oxygen,
the same device with 7% carbon dioxide in oxygen, and
an alternating positive-pressure device with pure oxygen
-gave survival rates of 69%, 66%, and 65% respectively.
For immediate survival the admixture of carbon dioxide
seemed to make no difference. When the dogs had no
palpable cardiac impulse on removal from the chamber,
only 10 out of 69 survived. Contrary to expectation,
the length of exposure to carbon monoxide did not
appear to influence the chance of immediate survival.

In all there were 156 survivors ; after a symptom-free
interval of2 to 12 days, 68 ofthem exhibited neurological
sequels-apathy, tremors, ataxia, spasticity, or maniacal

The Pathogenesis of the Liver Lesion Due to the Adminis-
tration of Carbon Tetrachloride. ANDREWS, W. H. H.,
and MAEGRAITH, B. G. (1948). Ann. trop. Med.
Parasit., 42, 95.
Subcutaneous doses of carbon tetrachloride (0-1 g.

per 100 g. body weight) induce centrilobular degeneration
and necrosis in the livers of animals. Swelling of the
parenchymal cells is a fairly early, though variable,
feature and, in the opinion of the authors, -leads to
obstruction of the flow of blood through the sinusoids
with centrilobular anoxia. [Most of the conclusions are
based upon rat experiments in which swelling of liver
cells is pronounced; the authors admit that sinusoids
are usually not obliterated in the guinea-pig, yet necrosis
may be severe.] G. R. Cameron.

Pathology of Carbon Bisulphide. (Sulla patologia da
solfuro di carbonio.) GRAZIANI, G., and PECORA, L.
(1948). Folia med., Napoli., 31, 129.
Carbon bisulphide intoxication is one of the best

studied of industrial hazards and precautions have made
it a rarity. Nevertheless, these authors, investigating
17 males, aged between 22 and 58, who worked for
1 to 15 years on extracting oil with carbon bisulphide
from olive pulp, believe that they have detected a sub-
clinical intoxication with 0-006 to 0-012 mg. per litre.
Various authors have given the maximal safe concentra-
tion as between 0 03 and 0-1 mg. per litre ; toxic reactions,
mainly in the central nervous system, have been attributed
to long exposure to concentrations usually thought safe.
Arguing that nervous function depends on rapid destruc-
tion of acetylcholine by cholinesterase-many think that
carbon bisulphide disturbs cholinergic functions-they
adduce as evidence of subclinical intoxication the
consistent finding of a high cholinesterase and a low
vitamin B1 level in the subjects' blood. Clinical evidence
of " vegetative dystonia " is alleged from electrocardio-
graphic changes-a triphasic rapid wave-of debatable
significance, and a prevalent bradycardia (sic) of about
60 a minute. John Hambling.

Field Tests for the Detection of Carbon Monoxide.
MINCHIN, L. T. (1948). Chem. and nd., 67, 147.
The author refers to the laboratory method of

estimating CO by the reaction with iodine pentoxide.
Unless frequently calibrated this may give very misleading
results. One such method involves the use of the
pentoxide in a mixture with sulphuric acid. Sealed
tubes are broken before use and the suspect vapour is
drawn through them by a pump. Even this method is
rather insensitive.

It is desirable that any apparatus used should be small
and easily portable. A catalytic mixture of copper,
manganese, cobalt and silver oxides will convert CO to
CO2 and the heat evolved may be measured, but an
instrument based on this principle also requires constant
checking. Several kinds of apparatus based on this
reaction are available.
Methods based on the reduction of palladous salts

have also been employed for some years and a simple
device of this kind has been used by the Post Office for
some time. It is not always convenient, as no means
are provided for testing a sample of air removed from a
distant site. It is also not specific for CO and will react
with H2S. Modifications of the Post Office method
involve the use of palladium chloride in a solution of
acetone.

During the war developments in the use of palladium
salts were stimulated by the necessity of detecting

ABSTRACTS 109
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restlessness. The incidence of sequele depended on
the duration of the anoxia, but thereafter the incidence
and severity were the same whether 100% oxygen or
7% carbon dioxide in oxygen was used in resuscitation.
In 18 cases the neurological signs disappeared again in
3 to 11 days, and these animals had had relatively short
exposures. Pneumonia also occurred as a sequel, but
could not be definitely attributed to any one method of
resuscitation. The use of 7% carbon dioxide in oxygen
assists clearance of carbon monoxide from the blood,
but affects neither survival nor the incidence of sequelke.
Necropsies showed that the immediate deaths were due
to cardiovascular failure, and the authors consider that;
in dogs, the state of the heart at the time when resuscita-
tion is started is more important than that of the respira-
tory centre.
A historical review of treatment for carbon-monoxide

asphyxia is given. J. N. Agate.

A Comparison of the Sensitivity of Methods Used for the
Detection of Carbon Monoxide in Blood. WIKOFF,
H. L., and CARSON, G. B. (1948). Amer. J. clin. Path.,
18, 548.
The authors investigated the sensitivity of various

methods for detecting carbon monoxide in blood. They
concluded that ordinary spectroscopic methods fail
if the saturation is less than 30%; with the Hartridge
reversion spectroscope the sensitivity of the test is in-
creased so that a saturation of 10% can be detected.
With pyrotannic acid and with Wetzel's reagent (1%
tannic acid) concentrations as low as2% may be detected.
Other tests, such as Liebmann's (formaldehyde), Hal-
dane's (carmine dilution), Rubner's (basic lead acetate),
and Katayama's (ammonium sulphide and acetic acid),
are less delicate. O. L. V. de Wesselow.

Studies on Experimental Phosgene Poisoning. V. In-
fusions in the Treatment of Experimental Phosgene
Poisoning. BRUNER, H. D., GIBBON, M. H., Mc-
CARTHay, M. D., BOCHE, R. D., TALBOT, T. R., LOCK-
WOOD, J. S., and SANDERS, G. B. (1948). Ann. intern.
Med., 28, 1125.
In phosgene poisoning the transudation of plasma into

the pulmonary alveoli leads to two functional derange-
ments, either of which is potentially lethal. One is the
obstruction to pulmonary gaseous exchange due to the
physical presence of this fluid in the alveoli and eventually
in the bronchioles ; the development and magnitude of
this lesion can be evaluated by observing the arterial
oxygen saturation. The second is loss of circulating
plasma volume which results in a state very similar to
secondary or surgical shock. On the whole, as is very
clearly pointed out in the present paper, attempts to
control the hiemoconcentration and to restore the plasma
volume by infusions sometimes aggravate the double
lesion either temporarily or fatally.

G. F. Walker.

Ethylene Glycol Poisoning. A Clinical and Pathological
Study of Three Cases. HAGEMANN, P. O., and
CHIFFELLE, T. R. (1948). J. Lab. clin. Med., 33, 573.
Three cases of fatal poisoning with ethylene glycol are

described. All were characterized by coma, acidosis,
convulsions, and death within 24 hours of drinking
ethylene glycol. (The actual quantities drunk were not
determinable.) The primary lesion in these cases was
widespread capillary damage. Hmemorrhages in pleura,
lung, heart, pericardium, kidney, and brain were found.
Oedema and fatty infiltration were present in the liver,

INDUSTRIAL MEDICINE

and calcium oxalate crystals were found in the kidney
tubules and brain. Ethylene glycol was widely dis-
tributed in the body tissues and urine (the analytical
technique is described in detail). Formaldehyde was
also detected in small quantities in the urine. it is not
clear whether death results from chemical meningitis or
oxalate poisoning. The authors feel that oxalate
formation is comparatively unimportant in these cases.
Treatment was unavailing. Measures tried included
gastric lavage and liberal administration of alkalis and
fluids, sodium lactate, magnesium sulphate (for convul-
sions), and oxygen. T. E. Graham.

Methyl Bromide Poisoning. (L'intoxication par le
bromure de methyle.) DECHAUME, J., BOURRAT, L.,
ScHOrr, B., and BUFFARD, -. (1948). J. Mid.
Lyon, 29, 297.
A study of six cases of methyl bromide poisoning

suggests that the poison takes particular effect on the
upper cerebellar peduncles, the red and dentate nuclei,
and the corpus striatum. The odour is not strong, so
that inhalation may occur without the victim's knowledge.
Symptoms may develop from 1 month to 7 months after
exposure has ceased, but more acute illness may develop
within 2 days. Prodromal symptoms are headache,
nausea, vertigo, tremors, and painful hyperacusis.
Dysarthria occurs with distortion of the peri-buccat
musculature. In graver cases the cerebellar and. laby-
rinthine symptoms are more evident. There may be
somnolence, confusion, or coma or depression. Motor
symptoms are rare, the pyramidal cortex generally
escaping. There may be tremors and myoclonic
movements. Some of the recorded cases resembled
Kojevnikov's syndrome (epilepsia partialis continua).
The later the onset of symptoms, the less acute the
course and the better the chance of recovery. Symptoms
may persist for from 12 to 15 months. Death is generally
confined to acute cases.
Although adrenaline is suggested in treatment to

lessen cerebral capillary vasodilatation, it does not seem
to be of much benefit. The intractable myoclonias
present a problem, though hyoscine therapy is said by
some to be valuable. Prophylaxis lies in strict control
in the construction and manipulation of apparatus.

G. C. Pether.

Poisoning by Sodium Chlorate. (L'intoxication par le
chlorate de sodium.) DiROT, M., DEIROBERT, L.,
GmARD, M., DUPEYRON, T., and MENAGER, M. J.
(1948). Sem. Hop. Paris, 24, 719.
Observations on 9 cases of sodium chlorate poisoning

seen by the authors, and 1 other, are described. This
salt had been taken by the patients in mistake for ordinary
table salt, or had been dispensed for them in error in
place of sodium sulphate. The course of the poisoning
varied from a fulminating one, fatal in 10 hours, to a
mild one with recovery. The fatal dose is estimated at
about 30 g. Nausea, vomiting, severe cyanosis, and
collapse were the immediate symptoms; oliguria and
hmmoglobinuria appeared in 8 to 12 hours, and jaundice
due to hemolysis on the second day; death in coma
occurred in the fatal cases in 8 to 48 hours.! Differential
diagnosis is from other types of himolytic poisoning,
such as by Clostridium perfringens infection, arsine,
dinitrobenzene, aniline, and nitrites. Proof is obtained
by a history of ingestion and/or by chemical tests for
chlorates in the urine. Post-mortem examination
revealed parenchymatous degeneration of the liver and
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of the kidney, which contained much pigment in the
tubules. The cyanosis is due to methemoglobin, and
the authors discuss the biochemical reactions by which
this is caused. H. K. Goadby.

Hnemorrhagic Syndrome due to Benzene with Simple
Morphological Platelet Changes. Value of Systematic
Platelet Examination in Workers Exposed to Benzene.
(Syndrome h6morragique benzolique avec simple
alteration morphologique des plaquettes. De l'utilit6
d'examen syst6matique des plaquettes sur lame chez
les ouvriers expos6s au benzol.) FAvRE GILLY,
MoREL, -., and BRUEL, -. (1948). Arch. Mal. prof.,
9, 274.
A man, aged 47 years, engaged in making laminated

sheets ofrhodium alloy, where he was exposed to benzene
vapour for 13 years, complained -of weakness and nose
bleeding. Three years previously, because ofcomplaints
of nose bleeding and the consequent discovery that the
erythrocyte count had fallen to 3,800,000 per c.mm., he
was temporarily removed from exposure to benzene. He
was admitted to hospital because he developed vertigo
of the labyrinth type (later considered to be due to
hlemorrhage). Clinical examination revealed little ab-
normal (except that partial colour blindness to red,
blue, and green suggested a retrobulbar neuritis).> The
red cell and white cell counts were within normal limits
but a slight neutropenia was present. The platelet count
was normal, but the platelets showed morphological
abnormalities (including a predominance of large oval
platelets with numerous granules) and a tendency to
agglutinate. The coagulation time was prolonged.
The authors suggest that with adequate haematological

control, necessary because similar changes in platelets
may occur in women during menstruation, the alteration
in the platelets may be a simple test in the medical
supervision of workers exposed to benzene vapour.

T. A. Lloyd-Davies.

Three Cases of Mercurial Tremor Treated with Sodium
Thiomalate. (Trois cas de tremblement mercuriel.
Effects du traitement par le thiomalate de soude.)
WORMS, R., WEILL-HEULOT, -., and TuBLANA, M.
(1948). Bull. Soc. mdd. Hop. Paris, 64, 478.
The 3 patients described were all electricians who made

mercury interruptors. The first, aged 63, had been
working for several years with mercury when an acute
generalized tremor started in 1940; it interfered with
the precision needed for his work. With rest it dis-
appeared, but reappeared at intervals, and in January,
1948, he was considered to have Parkinson's disease.
He could neither write nor walk, and had a rapid fine
tremor, worst in the extremities; his face was wasted
and pale. His speech was monotonous, nasal, and
explosive in character, and there was an intention tremor
made worse by emotional upsets. There was a childish-
ness about his behaviour, and an indifference to circum-
stances. He also had an external strabismus and
considerable dysmetria. After treatment with atropine
(61 mg. subcutaneously in 3 weeks) there was great
improvement; he could walk and write again, but his
voice remained the same. He gained 5 kg. in weight
during 1 month.
The other 2 patients were treated with sodium

thiomalate. Their histories and symptoms were much
the same as in the first case. The third patient had
worked since 1920, his tremor first appearing in 1941,
and becoming much less when he was on holiday in the
summer. Both had moderate microcytic anxemia.

Each received the same treatment, 1-0 g. of sodium
thiomalate injected 6 times daily for 3 days. On the
second day there was great improvement, and after the
course was over both could perform complicated actions
with their fingers, such as buttoning their coat, and
vision was normal; appetite improved, and they put on
weight rapidly. After 2 weeks improvement was
maintained in 1, but the other, 3 days after the course,
developed flexor spasm of the left arm and wrist,
followed by slow regular involuntary movements;
hypertonus appeared if the arm was passively flexed
several times.
The authors consider that there were 3 conditions in

these cases; as well as the mercurial tremor, there was a
cerebellar syndrome (characterized by intention tremor,
scanning speech, dysmetria, and a diadochokinesis) and
an extrapyramidal syndrome (Parkinsonian tremor at
rest, rigidity, increased postural reflexes). They consider
that the term " mercurial encephalopathy " might cover
the complex of syndromes. The mercury is oxidized
when in contact with the air, and can-thus enter the body
through the lungs and through the gut (fingers to
mouth); moreover, symptoms are liable to recur years
after ingestion, following an attack of influenza or some
other illness (with reappearance of mercury in the urine),
because the heavy metal associates with the protein in
the cells. Dimercaptopropanol (BAL) has been used
against mercury because of its power of dissociating this
union, but the authors recommend sodium thiomalate
because it is 20 times less toxic than BAL (the respective
lethal doses in the mouse being 0-15 g. per kg. for BAL,
and 3 to 4 g. per kg. for thiomalate). They thus con-
sider that the arm signs in the third patient after treat-
ment were not due to an overdose, but to liberated mer-
cury reaching a centre in the cerebellum. This has
happened when workers in mercury and arsenic have been
treated with BAL. T. E. C. Early.

Hair Loss in Neoprene Manufacture. Rr=rrR, W. L.,
and CARTER, A. S. (1948). J. industr. Hyg., 30, 192.
Loss of hair has been noticed among employees

engaged in manufacturing one of the synthetic rubbers,
and the authors have attempted to isolate the substances
responsible for the loss. Synthetic rubbers are products
obtained by the polymerization of certain unsaturated
compounds. Neoprene is the generic name of the class
of elastomers produced by the polymerization of 2-
chlorobutadiene (H2C=CCI-CH= CH.). This sub-
stance-a colourless liquid-is formed from acetylene
and hydrochloric acid by a series of reactions. Because
of the hazardous nature of the reactions they are carried
out in a closed system. Chlorobutadiene is polymerized
after initiation by means of typical catalvsts of the persalt
type, a sulphur-containing compound of the thiuram
type being added. The polymeric chlorobutadiene
emulsion is then coagulated by freezing on the surface of
a brine-chilled drum.
When commercial polymerization of chlorobutadiene

was undertaken in an aqueous emulsion some of the
employees began to lose their hair after a few weeks or
months. The loss of hair could be much reduced by
frequent and complete change of the air of the working
environment. The hair loss was predominantly on the
scalp, and hair always grew again when the employees
were transferred to other occupations. Microscopical
examination of the hair showed that it came out at the
root, a bulb being present at one end of each hair shaft,
but there was no evidence of change in the shaft itself
A composite product containing various cyclic and short-
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chain polymers of chlorobutadiene was prepared ; when
two drops of this was placed on the back of a mouse or
guinea-pig the area covered by the solution became
completely denuded of hair in 4 to 10 days. In about
3 weeks hair was again visible over the denuded area, and
in 6 weeks it had completely regrown. H. M. Vernon.

Blood Changes in Operatives Engaged in the Preparation
of Nylon. (Osservazioni sul comportamento della
crasi sanguigna in alcuni operai addetti alla prepara-
zione de nailon.) CERESA, C. (1948). Med. d.
Lavoro, 39, 162.
The author examined 27 nylon operatives who had been

some years in the industry. Their hiemoglobin figures
ranged from 68 to 90%, 9 of them having a figure under
80%. All but 4 had under 4 million red cells, and in 9
there were 3-5 million or less. All workers had a weak
positive van den Bergh reaction, and serum bilirubin
varied from 0-68 to 1X78 mg. per 100 ml. The nitril
process in the manufacture of nylon seemed to cause the
most definite van den Bergh reaction, as did also contact
with adipic acid and hexamethylene diamine. Slight
leucopenia occurred'with the aniemia, and also a rise
in the monocytes. G. C. Pether.

INDUSTRIAL PHYSIOLOGY

Effects of Physical Characteristics of Fabrics Upon
Physiological Heat Load and Subjective Reactions.
CHRISTENSEN, W. R. (1948). J. industr. Hyg., 30, 251.
The influence of the physiological heat' load and

physical characteristics of various cotton fabrics on the
comfort of the wearers was tested in the "jungle
chamber " of the Climatic Research Laboratory, Law-
rence, Massachusetts. In this chamber, 60 x 15 x 9 ft.,
the dry-bulb temperature of the air and walls was kept
at 900 F., the wet-bulb at 860 F., and the wind velocity
at 1-5 or 5-8 miles per hour. The test subjects were 6
to 10 soldiers. They wore U.S. Army fatigue uniforms
made from 9 test fabrics, and they walked on a horizontal
treadmill for an hour' at 3-5 m.p.h. The physiological
observations were of rectal temperature and pulse rate
at the end of the exercise and of sweat secretion during
it. Comments of the test subjects were restricted to the
degree ofcoolness experienced, drag (tendency ofmaterial
to adhere to skin surfaces and thereby impede motion),
skin sensation in general, and overall preference. With
the 1-5 m.p.h. wind the heat loads imposed by the test
fabrics were found to be influenced mainly by their
weight, thickness, and possibly the degree of wetting
during use, but when the wind velocity was increased to
5 8 m.p.h. the heat ratings were different. Those fabrics
felt to be relatively more comfortable were characterized
by greater wetted area and high air permeability. Cool-
ness, skin sensation, and drag were the most important
criteria in determining the subjective acceptability of a
uniform. However, subjective appraisal of heat load
was found to be quite inconsistent when compared with
objective results, and it appeared that the test subjects
were unable to distinguish clearly between the sensation
of coolness and other subjective stimuli.

H. M. Vernon.

Evidence for an Adrenergic Component in the Nervous
Mechanism of Sweating in Man. HAIMovIcI., H.
(1948). Proc. Soc. exp. Biol., N. Y., 68, 40.
Palmar sweating was examined by the method of

Silverman and Powell (Amer. J. med. Sci., 1944, 208, 297)

INDUSTRIAL MEDICINE

in 24 subjects after intravenous injection ofan adrenergic-
blocking agent, " dibenamine " (N,N-dibenzyl-,3chloro-
ethylamine hydrochloride), in doses of 5 mg. per kilo of
body weight. The substance decreased or abolished
spontaneous palmar sweating, concomitant with a
dilatation of the cutaneous vessels of the hands and
fingers, as shown by skin temperature measurements.
After dibenamine, intravenous injection ofneosynephrine
(0-5 to 1 mg.) did not stimulate sweating, while 25 mg. of
mecholyl subcutaneously induced profuse sweating. It
is concluded that, in addition to the known cholinergic
fibres supplying the sweat glands, there is also an
adrenergic component in the nervous mechanism of
sweating in man. A. Schweitzer.

Thermal Insulation and Comfort Characteristics of
Fibrous Glass-lined Garments. YAGLOU, C. P. (1948).
J. industr. Hyg., 30, 312.
Fibrous glass-lined garments are alleged to offer much

warmth with little weight, and to test this statement the
author made some comparisons. The test garment was
a fibrous-glass-lined jacket with "zipper" front. It
consisted of a wind-resistant, water-repellent cotton
twill shell and a light-weight inner lining, with soft
4aminated fibrous glass quilted between the two shells.
As fibrous-glass-lined trousers could not be obtained,
uncoated shearling trousers were used instead. Com-
parative tests were made in which garments made of
wool-pile fabric were worn. Two subjects were exposed
for 2j hours to a temperature of -1° F. with air move-
ment of 20 to 25 feet per minute. Hands and feet were
protected from cold by electrically heated gloves and
socks. It was found that, though the fibrous glass-lined
jacket showed a higher insulation value, per pound of
weight than did two wool-pile jackets, its performance
on a thickness basis was poor, the mean insulation value
being 37% lower. The body skin temperatures dropped
faster and the subjects shivered sooner. Also the glass-
lined jacket showed poor resistance to compression.
Pressures which normally occurred in the back and
elbows of the subjects, who sat on a wooden chair,
reduced the insulation of glass lining to one-fourth the
maximum value observed in parts of the jacket not
subjected to compression. Under similar conditions
loss of wool-pile insulation was only half as much. An
advantage of fibrous glass is its relatively low adsorption
of body moisture, for it was found to be less than half
that of wool. H. M. Vernon.

The Role of Subnormal Temperature in the Aetiology of
" Chills." (In Russian.) KOIRANSKI, B. B. (1948).
Gigiena, No. 5, 18.
A review of the relevant literature is followed by an

account of the author's own investigations on the effect
of subnormal temperature (within a range of +100 to
-10° C.) on the areas of human body unprotected by
clothing and sensitive to cold ; the temperature of the
-skin served as an index of changes occurring in the
cutaneous blood vessels as the result of chilling. The
experimental (healthy) subjects (2 men and 2 women aged
20 to 30) remained for 45 minutes in a room at 21° to
230 C.; a ribbon thermocouple was then attached to the
terminal phalanx of the index finger, and skin tempera-
ture measured until it became stable; after this a thin
rubber glove was placed on the hand which was im-
mersed for up to 120 minutes in water at 50 C. and 15° C.,
and the skin temperature plotted graphically. At 50 C.
the minimal skin temperature was reached in 8 minutes,
and afterwards fluctuated between 70 and 150 C., showing
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ABSTRACTS

the phenomenon of reflex hyperaemia. At 150 C., the
lowest level was also reached in 8 minutes, but afterwards
the skin temperature remained stable at about 15° C.
during the remaining period of the immersion. Physio-
logical evidence is adduced to show that these experi-
mental results can be interpreted as follows. The
onset of chill is due not so much to a sudden and sharp
cold stimulus as to a protracted effect of subnormal
temperature. H. P. Fox.

Estimation of the Anoxic Effect of High-altitude Flying.
(Pokus o objektivni hodnoceni vlivu anoxie za
vykov6ho letu.) Dvo"AK, J., KOPECKY, M., and
MIKULA, J. (1948). Voj. zdravotn. Listy, 17, 262.
The influence of anoxia on the human organism can be

estimated with considerable accuracy by the magnitude
of the smallest increment or decrement of a certain
intensity of light which is necessary in order to produce a
sensation ofa different intensity. This change, expressed
as a fraction of the original intensity, is called the
differential threshold.
A Pulfrich stufenphotometer (step-photometer) was

used as a source of light; the beam of its lamp after
passing through the appropriate colour filters and
through the screen was projected on a white screen,
which the subject viewed under an angle of 300 degrees.
The investigation was carried out in white, red, and
green light. The standard field was first adjusted by
setting the drum of the photometer at 0-6 for white
light, at 14-0 for red light, and at 86-0 for green light.
The comparative field was obscured. The tested subject
was requested to move the drum of the comparative field
until its intensity equalled that of the standard field.
Five to 10 comparisons were made for every colour and
the magnitude of the difference of readings between the
two drums was noted. The low-pressure chamber in
which the investigations were carried out was sub-
sequently obscured for 10 minutes and measurements
were repeated 5 times for every colour. They were
repeated once more after the pressure in the chamber
had been lowered to equal the pressure at an altitude of
6,000 metres (355 mm. Hg). Measurements were carried
out on 8 normal males and 4 normal females, aged
16 to 30 years. It was found that the differential
threshold (the smallest difference between the readings
of the two drums at which the light of the two fields was
recognized by the subject as being ofa different intensity)
for all colours was increased by 9% at an altitude of
6,000 metres. Jan Brod.

An Appraisal of Intermittent Pressure Breathing as a
Method of Increasing Altitude Tolerance. ECKMAN,
M., BARACH, B., Fox, C., RUMSEY, C. C., SoMKIN, E.,
and BARACH, A. L. (1947). J. Aviat. Med., 18, 565.
Four subjects breathed 100% oxygen at ambient

pressure by means of a pneumolator set to deliver gas at
a mean positive pressure of 15 mm. Hg. at an altitude of
42,300 ft. The pneumolator was also used at 45,000 ft.
Arterial blood samples showed that about half the mean
applied pressure was transmitted to the gases of the
blood. The rise in arterial oxygen saturation from 81
to 94% with the pneumolator was largely due to alkalosis
resulting from hyperventilation. At ambient pressure
the mean arterial CO2 tension was 35-7 mm. Hg, with a
blood pH of 7-46. With the pneumolator the CO2
tension fell to 20-8 mm. Hg and the pH rose to 7-61.
The subjects had symptoms of alkalosis, and in somne
cases tetany. The results suggest that the increase in
G

arterial oxygen saturation achieved by the use of the
pneumolator is offset by the effects ofthe hyperventilation
which it induces. There is not this disadvantage when
constant pressure breathing is employed.
The Hecht visual discrimination test and arithmetical

problem tests were applied to 5 subjects breathing air at
ambient pressure and with the pneumolator set at 0 to
28 mm. Hg at altitudes of 16,000 ft. and 17,000 ft.
Observations were also made at 42,300 ft. with the
pneumolator and constant pressure breathing at 15 mm.
Hg. At 16,000 and 17,000 ft. there was little change
in performance when the pneumolator was used. Vision
was improved in one subject. In the arithmetical test
the performance of 2 subjects improved, of 2 became
worse, and of one was unchanged. The same average
decrease in visual discrimination was found with both
methods of pressure breathing at 42,300 feet. With
constant pressure the arithmetical test gave the same
results as at sea level. A deterioration in performance
was observed when the pneumolator was used, but this
was not significant. In about half the tests the subjects
complained of numbness and tingling of the fingers and
numbness of the lips when the pneumolator was used.
There were 3 cases of overt tetany with carpopedal
spasm. Two subjects preferred constant pressure
breathing and 3 the pneumolator. The incidence of
symptoms with the pneumolator decreased as the
subjects became more experienced.

D. Mc.K. Kerslake.

Adrenal Cortex and Altitude Tolerance. KoTTriE, F. J.,
TAYLOR, C. B., KUBICEK, W. G., ERIcKSON, D. M.,
and EVANS, G. T. (1948). Amer. J. Physiol., 153, 16.
In mice, resistance to low oxygen tension in decompres-

sion chambers is increased by the administration of an
aqueous extract of adrenal cortex prepared by Kendall.
The same effect can be demonstrated by intraperitoneal
injections of glucose. Two commercial adrenal extracts
and desoxycorticosterone acetate injected into the
animals in large doses had no beneficial effect. In
specially trained dogs, on the other hand, large doses
of Kendall's extract could not ameliorate the deteriora-
tion in co-ordination, vision, and hearing in conditions
of high altitude. A. I. Suchett-Kaye.

Effect of Hypoxia upon Temperature Regulation of Mice,
Dogs, and Man. KorrKE, F. J., PHALEN, J. S.,
TAYLOR, C. B., VISSCHER, M. B., and EVANS, G. T.
(1948). Amer. J. Physiol., 153, 10.
This paper deals with the problem of heat regulation

in animals and men subjected to hypoxia in decompres-
sion chambers. Mice, for instance, in an atmosphere of
low oxygen tension became almost completely poikilo-
thermic and muscular activity and ability to shiver were
absent. Mice breathing normal air at a temperature of
20° C. died when pressure was equivalent to that at
30,000 ft., but when they were rendered hypoxic
" survival ceiling " increased to 43,000 to 54,000 ft.
Below 150 C. the resistance to hypoxia decreased. The
protection against death at high altitude, conditioned by
a drop in body temperature of mice, is due to the
decreased oxygen demand at lower body temperatures.
In dogs, inspiration of air with low oxygen content
caused an increased loss of body heat, as compared
with controls. When the oxygen content was less than
10%, shivering was regularly inhibited.

Similar experiments in men showed that during
hypoxia shivering was inhibited; in addition, there was
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not an increase in oxygen consumption, as seen in
controls breathing normal air at gradually falling
temperatures. The heat loss, as shown by skin tem-
peratures and peripheral vascular dilatation, increased
in hypoxia. These findings were noted in 4 men, but in
a fifth experiment shivering was observed, and although
skin temperatures rose there was no fall in rectal
temperature. A. L Suchett-Kaye.

INDUSTRIAL LUNG DISEASES

Cancer of the Respiratory System in the United States
X Chromate-producing Industry. MACHLE, W., and

GREGORIUS, F. (1948). Publ. Hlth. Rep., Wash., 63,
1114.
The authors give the mortalityaata for the seven

chromate plants in the United States, which employ
1,445 workers. They found 42 deaths from cancer of
the respiratory system among a total of 193 deaths over
periods varying with the different plants. Of the 193
deaths, 66 were from cancer; thus the respiratory
cancers were 63-6% of all cancers, compared with 8-7%
in a control group of 733 deaths among Metropolitan
Life Insurance Company industrial-policy holders in the
year 1946. Of these, 115 were from cancer, of which
10 were of the respiratory system. The mortality rate
for lung cancers in the chromate workers at ages over
50 was up to forty times that for a comparable industrial
group. In one plant exposure was restricted to bichro-
mates and chromic acid, and here there was no cancer
of the respiratory system; this evidence strongly
suggested that the carcinogenic substances Were the
monochromates. This also means that nasal irritation
and septal perforation may occur without associated
high rates for cancer of the lung. The mean duration
of exposure was 14-5 years.

[This is a most important paper.] K. M. A. Perry.

Pneumoconiosis of Coal-minets. FLETCHER, C. M.
(1948). Brit. med. J., 1,1015, 1065.
In the past 15 years more than 17,000 cases of coal-

miners' pneumoconiosis have been certified in South
Wales. There has been a rapid increase in certification
in recent years, partly the result of the Coal-miner's
Pneumoconiosis Order which made compensation
payable when the disease was in the stage of reticulation,
and partly the result of increased awareness of the
disease coupled with opportunities of alternative em-
ployment. The increase in the disease is related to
quantitative rather than qualitative differences in the
dust. There is no great difference between steam-coal
areas and anthracite areas ; while the incidence is higher
in South Wales than in the rest of the United Kingdom
the dust concentration is greater in South Wales than
elsewhere. High concentration is due in the anthracite
mines mainly to poor ventilation, which was especially
bad during the nineteen-twenties, and in the steam-coal
mines to the introduction of intensive mechanical
methods of mining in the dusty coal-seams of East
Glamorgan during the next decade.
Areas of severe emphysema known as "focal em-

physema " around the coal foci in the lungs are the main
cause of the shortness of breath from which the miners
suffer. Superimposed on this focal disease is a pro-
gressive massive fibrosis, which may continue to progress
after the worker leaves the mines. Its development
appears to be independent of continued dust exposure.

So long as the disease is confined to coal nodulation and
the associated focal emphysema it generally ceases to
progress if the man stops working in a high concentration
of dust. Massive fibrosis associated with a raised ery-
throcyte sedimentation rate is progressive; it suggests
infection, perhaps tuberculous, superimposed upon a
lung already occupied by dust. Nevertheless, tubercu-
losis may often be recognized as a separate disease in
addition to pneumoconiosis. Therapy is only sympto-
matic but much may be done by reassurance, breathing
exercises, and the use of antispasmodics in certain more
advanced cases. Post-mining employment in certified
cases is important. Special provisions are needed in
addition to those already planned. K. M. A. Perry.

The Blood Plcture in Miners' Pneumoconiosis. (Het
bloedbeeld bij mijnwerlers-pneumoconiose.) CREYGH-
TON, J. (1948). Geneesk. Gids, 26, 179.
A comparative study of the blood picture in 59 cases

of pneumoconiosis at the respective stages of reticulation
(21), nodulation (16), and consolidation (22) shows that
a deviation from the normal-moderate increase of the
erythrocyte sedimentation rate (E.S.R.)-occurred only
in one-third of cases at the consolidation stage. Where
tuberculosis was associated (38 cases) the E.S.R. was
high in two-thirds of cases and a shift to the left in the
differential white cell count was observed in one-third.

A. Lilker.

Some Aspects of the Evolution of Silicotic Lesions.
COSTERO, I. (1948). Amer. J. Path., 24, 49.
The author studied 35 cases of pulmonary silicosis.

The structure and evolution of the silicotic nodes are
discussed in the light of his investigations with the silver
impregnation stains and stains for elastic tissue. The
technical methods of Rio-Hortega and Galle§o are
described and there are many illustrations. The author
concludes that the histological basis of all silicotic
lesions of the human lung is the proliferation of the
reticular fibres, that the nodules-grow by apposition of
adjacent nodes, and by incorporation of surrounding
lung tissue damaged by collapse or "desquamative
pneumonia." The elastic fibres disappear in the
complete lesions. The diffuse silicotic lesions, which he
describes as fibrous plaques, peribronchial sclerosis, and
pleuritis, have a histogenesis, structure, and evolution
similar to those of the typical silicotic nodule.

Douglas H. Collins.

Apparatus for Dispensing Aluminium Dust in the Treat-
ment of Silicotics. CHURCH, F. W., and INGRAM,
F. R. (1948). J. industr. Hyg., 30, 246.
In the employment of aluminium hydroxide for treat-

ment of advanced silicosis, no control has been exercised
on the amount of dust inhaled by the patients, but the
dosage has depended on the anatomical position and
inspiratory effort of the patient. In order to provide a
dust dispenser by which the dosage could be accurately
maintained, the apparatus used by Schrenk was modified
and improved, so that all subjects were continuously
exposed to the same predetermined concentration of
dust. The aluminium hydroxide Used was ground to
an average particle size of 2 i. An air-tight box,.
4 x 4 x 4 ft. (1I2 x 1.2 x 1-2 m.) was constructed, and at
one end was fixed a plenum chamber 10 in. wide and
extending the full width and height of the box. Dust-
laden air entered the box at the top through a 6-inch
pipe, and was distributed uniformly in the box at a low
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The Effect of the Use of Calcined Alumina in China
Biscuit Placing on the Health of the Workmen. A Field
Study in a Group of Pottery Workers in North Stafford-
shire. MEIKLEJoHN, A., and JoNES, W. W. (1948). J.
industr. Hyg., 30, 160.
Until 1925 fine-powdered flint was used for "placing"

china ware for the purpose of biscuit firing. Since then
calcined alumina (corundum) has been gradually sub-
stituted for theflint, and its use is now established
throughout the industry in England. Potters' rot or
potters' asthma was very common among china biscuit
placers, and under the British silicosis scheme men using
flint were (after 1931) required to be medically examined
every 18 months. When alumina was substituted the
examinations were discontinued. In the present inquiry
52 china-biscuit placers who had previously been
examined by the Silicosis Medical Board were re-
examined. All had been exposed for'a considerable
time to flint, followed by exposure to alumina for 2 to
16 years. The workmen were convinced that alumina
produced a dustier atmosphere than flint, but it did not,
like flint, irritate the nose and throat, or induce a feeling
of stuffiness on the chest, and the men no longer feared
the effects of the dust. They appeared much healthier
than the old-time flint placers, though complaints of
cough, expectoration, and dyspnoea were as frequent as
before. An x-ray examination indicated that in 6 of
the men there was progression of the disease, this being
no better than would have been expected if the men had
continued to workwith flint. However, no evidence
was obtained that the alumina was responsible for the
adverse effect, and this conclusion was supported by the
opinion of the Medical Board. In 1937 they examined
50 men employed in the manufacture of aluminium
from alumina and concluded that "there is no evidence
of pneumoconiosis or of any other pulmonary disease
arising from the considerable dust risk (alumina) to
which these men have been exposed." In 1946, 44 of
these workmen were alive and well and still at their
jobs; the remaining 6 had died from causes unrelated
to pulmonary disease. H. M. Vernon.

Aerobacter cloacae Endotoxin as a Possible Factor in the
Etiology of Bagassosis. SCHNEITER, R., REINHART,
W. H., and CAMINITA, B. H. (1948). J. industr. Hyg.,
30, 238.
The present investigation was made in order to

ascertain whether A. cloaca, and its toxin were present in
bagasse. Thirty-eight samples of bagasse were examined
by the serial dilution method. Plate counts of micro-
organisms from raw bagasse ranged from 100 to
305,000,000 per g.; those from processed bagasse from
1,700 to 170,000 per g.; from plant dust and sawdust
from 90,000 to 38,000,000 per g. ; and from factory air
samples from 40 to 5,280 per c. ft. Thirty-eight cultures
resembling A. cloaca were selected from 11 samples,
purified, and studied by biochemical and serological
methods, and 23 were identified as A. cloacae. The
endotoxin liberated by A. cloaca? was demonstrated in
sterile saline extracts from three samples of bagasse
contaminated with this organism and from one sample
in which its presence could not be confirmed. Although
this evidence suggests A. cloaca? as a factor in the
etiology of bagassosis, it must be stressed that bagassosis

is not identical with the acute respiratory disease caused
by A. cloaca? in cotton workers. The differences observed
may be due partly to variation in the quantity and
potency of the toxin contained in the dust, and in the
amount of dust inhaled. Again, bagasse dust can

velocity. It was withdrawn into the plenum chamber
through a 3 in. x 4 ft. opening at the bottom, and thence
into a filter unit discharging outside the building.-Of
the 9 openings at the sides of the box, 6 served as take-off
points for administering the dust to patients, and 3,
leading to fresh air, served as controls. Each take-off
point had a two-way diaphragm valve through which a
patient could inhale the dust, and then exhale it into a
waste pipe. By a complicated device, described in
detail in the paper, dust was introduced into the box at a
constant rate, usually 300 million particles per cubic
foot of air. Numerical data are recorded showing the
average particle size of the dust and its distribution in
the box. H. M. Vernon.

Further Observations of Lung Changes Associated with the
Manufacture of Alumina Abrasives. SHAVER, C. G.
(1948). Radiology. 50, 760.
Twelve months after his first report (J. industr. Hyg.,

1947, 29, 145) the author has found 34 employees en-
gaged in the manufacture of alumina abrasives with well-
established radiological abnormalities and 38 early cases.
Symptoms and physical signs are shown oply by those
with well-established radiological changes. In 1 man
the radiograph was normal when he left the industry;
15 months later it showed granular shadows in the upper
part of each lung. Although present experience suggests
that once the disease is well established progression is
usually rapid, there is evidence that removal of men
from exposure when the earliest radiological changes
are found will commonly prevent the development of
serious disability. Seven case histories are given. The
author states that although the fume contained 35% of
silica, mainly of very fine particle size, he does not think
that the changes in the lungs were due to this substance.

H. E. Harding.

The Fume Exposure in the Manufacture of Alumina
Abrasives from Bauxite. JEPHCOTr, C. M., JOHNSTON,
J. H., and FINLAY, G. R. (1948). J. industr. Hyg.,
30, 145.
The lungs of workmen exposed to the fumes given

off by the electric furnaces used in the manufacture of
alumina abrasive from bauxite have been found to
contain alumina. This paper describes the results
obtained in four Canadian plants manufacturing the
abrasive. Air samples were analysed by several different
methods. The results varied and in any case particles
of less than 0-25 L were not included ; electroni-micro-
scope observations showed that many particles were
much smaller than this. Dust counts made by an
impinger method revealed that air samples taken -near
the furnaces contained 11,000,000 to 300,000,000
particles per cubic foot. The mean weight of dust per
cubic metre of air ranged from 12 to 106 mg. The
samples contained 17 to 42% of silica and 45 to 62% of
alumina. Samples of fume collected 1 to 10 feet above
the furnaces by a vacuum cleaner containing the usual
cotton bag contained 29 to 44% of SiO. and 41 to 62%
of A120,. Lung tissue was obtained at necropsy on 4
workmen who had been exposed to fumes for 3 to 5
years. The total dried ash of the tissue amounted to
about 6%, or nearly the same as in normal persons, but
from 0-9 to 2-4% of it was in the form of silica, as
contrasted with 0-07% in normal lungs; also 1-2 to
2-4% was in the form of alumina. Analyses of urine
for alumina did not show much difference from the
controls. H. M. Vernon.
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penetrate into lung tissue where it becomes embedded,
but cotton dust, though it reaches the alveoli of the
lungs, has never been found embedded in the tissue.
It would seem, therefore, that the greater severity and
duration of symptoms in bagasse workers than in cotton
workers may be due to the combined action of A. cloacw
and an irritant dust. H. M. Vernon.

Delayed Chemical Pneumonitis or Diffuse Granulomatosis
of the Lung Due to Beryllium. WILSON, S. A. (1948).
Radiology, 50, 770.
Changes in the lungs have been found in workers

engaged in extracting beryllium from its ore, in the
manufacture of beryllium salts and oxides, in the
production of beryllium alloys, in the preparation of the
phosphors used in coating fluorescent lamps and neon
tubes, and in the manufacture of such lamps and tubes.
The disease appears in two forms, an acute pneumonitis

and a chronic diffuse granulomatosis of the lungs, but
there is some overlapping between the two groups.
Radiologically in the acute type there is a diffuse
haziness or ground-glass appearance similar to that of
pulmonary cedema but not usually visible until 1 to
3 weeks after the onset of symptoms. This appearance
is succeeded by one of soft shadows resembling those of
bronchopneumonia, accompanied by prominent linear
markings and enlargement ofthe hilar shadow. All these
shadows usually disappear completely within a few
months. The chronic form has a latent period that may
extend to more than 3 years after exposure. The radio-
graphic appearances are described in 3 stages. The
first stage is marked by a fine diffuse granularity, present-
ing a fine sandpaper appearance, which under the
magnification of a reading glass suggests a sandstorm:
the lesion is uniform, diffuse, and particulate, and the
picture is said to be unlike that of any other lung condi-
tion. In the second stage a diffuse reticular pattern is
added to the granular background, while distinct nodules
of 1 to 5 mm. diameter appear in the third stage. Many,
but not all, cases progress through all three stages, but
the amount of physical disability does not correspond at
all closely with the degree of involvement of the lungs
shown in the radiographs. H. E. Harding.

On the Retention of Air-bome Particulates in the Human
Lung. LANDAHL, H. D., and HERRMANN, R. G. (1948).
J. industr. Hyg., 30, 181.
The degree of retention of air-borne particles in the

lung depends on the diameter of the particles, the rate
of flow of air in the respiratory passages, the tidal air,
the rate of respiration, and on certain physical properties
of the particles.

In the various tests corn oil was chosen to represent a
non-hygroscopic liquid of about unit density (0-914).
The air breathed contained about 1 mg. per litre of the
oil. Other tests were carried out with sodium bicar-
bonate dust and with atomized solutions of the bicar-
bonate; also with a cloud of tricalcium phosphate,
with methylene blue atomized as an aqueous solution,
and with a 5% solution of the very hygroscopic glycerol.
The larger the particles the greater the retention. For
very small particles the retention is negligible except for
the process of diffusion (Brownian movement), which
becomes more effective the smaller the particle. Thus
at a certain particle size retention is at a minimum.
When the tidal air is increased or the frequency of
respiration is decreased at a constant inspiratory flow
rate the retention greatly increases because of greater

settling and diffusion. The effect of changing the
inspiratory flow rate for a constant breathing pattern
was shown by the fact that the particle diameter for 50%
retention of NaHCO3 at 18 litres per minute was 0-8 lA,
while at 60 litres per minute it was only 0 3 V.
The following values were found for the particle

diameters corresponding to a 50% retention when the
respiration rate was 15 per minute and the tidail air
450 ml.: corn oil, 3 ,t; Ca.(PO4)2, 1-5; methylene
blue, 1-2; NaHCO3 dust, 0 9; and glycerol, 0 7.

H. M. Vernon.
Electron-microscopical Studies of Industrial Dust. (Uber

die Untersuchung von gewerblichen Stauben im
Elektronenmikroskop.) JoHN, M. (1948). Wien. med
Wschr., 98, 318.
The author points out that with the electron micro-

scope dusts may be examined in a manner previously
impossible. Early work in this field was described by
Friese and Muller in 1939, and the present author con-
tinued these investigations, though on a smaller scale
than was first intended. He examined dusts obtained by
boring or other methods from various mines, quarries,
and factories. These had a basis of quartz, asbestos,
copper ore, siliceous rock, sericite, and other minerals.
The microscope revealed that many small particles,
hitherto considered round and relatively innocuous,
were in fact sharp and doubtless pathogenic. Moreover,
it appeared that wet boring gave a much smaller degree
of protection to the operative than was hitherto believed.
Photographs from a much larger series are given, all
being taken to indicate an enlargement of 1: 37,000, so
that 37 mm. of the photograph corresponded to 1 ,u or
0-001 mm. of the original. In the dusts collected during
wet boring, particles of the order of 0-1 to 0-002 yS were
found at a considerable distance from the working site.
The author thinks that the mere presence of silicon
dioxide in inhaled dust does not of itself indicate a
definite hazard. G. C. Pether.

INDUSTRIAL DERMATITIS
Clinical, Histological, and Biological Study of Skin

Reactions Provoked by Chinese Lacquer. (Etude
clinique, histologique et biologique des reactions
cutanees provoquees par la laque indochinoise.)
PELLERAT, J., CHMEL, L., and CHAMARD, R. (1948).
Arch. Mal. prof., 9, 269.
Patch tests of Chinese lacquer undiluted and in varying

dilutions were performed on: (1) subjects with normal
skin; (2) subjects suffering from chronic eczema ; and
(3) subjects with various skin diseases produced reactions
varying from erythematous to bullous in severity.
Subjects in group (2) suffered the most severe and pro-
longed reactions and in some there was an exacerbation
of a quiescent dermatitis. Biopsy examination on
subjects with normal skin showed that the essential
lesion was vesiculation. Patch tests and biopsies
performed on guinea-pigs and rats gave similar results.
The appearance of lesions after the application of

Chinese lacquer is highly suggestive that histamine is the
intermediate causal agent. Application of lacquer to
papules raised by the intracutaneous injection of a
watery solution of dimethylaminopropyldibenzothiazine
(" 3277 R.P.," an antihistamine substance derived from
phenothiazine) does not produce skin reactions. The
similar injection of serum is not protective. Sub-
cutaneous injection of dimethylaminopropyldibenzo-
thiazine protects for 1 hour against the application of
lacquer to the skin. No reaction follows when lacquer
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After a time such foreign bodies become encapsulated
in fibrous tissues and the majority cause no symptoms.
Some, however, eventually- give rise to trouble, and it is
then necessary to consider the problem in the light of the
case history and the new symptoms, and ascertain whether
the foreign body itself is the cause of trouble or whether
there is some infection arising around it, perhaps blood-
bome from some distal site of chronic infection, which
may itself require irradication. (Generally speaking,
the cases fall into three groups: (1) Multiple small
regional foreign bodies with cellulitis ; removal of these
metallic particles is usually out of the question and the
problem is one of infection of soft tissue and scar.
(2) Single or multiple foreign bodies with abscess forma-
tion; here the removal of the metallic fragments is
often important. (3) Single foreign bodies causing
local pain; removal of these is generally essential.
Usually the fibrous capsule should be removed with the
foreign body.
The authors give penicillin to all patients with signs of

infection. In cases in which there is no infection and
removal of the foreign body is contemplated, penicillin
therapy is started the day before operation and continued
until the wound is healed. A booster dose of tetanus
toxoid is also given. Accurate location of the foreign
body before operation is-essential, and various modifica-
tions of x-ray technique may be employed for this, the
Berman electro-magnetic locator, introduced by Moor-
head, can be of help during the actual operation.

R. Weedon Butler.

ENVIRONMENT
Measurement of Alpha-active Dust in the Atmosphere.
CARMIcHAEL, H., and TUNNICLIFFE, P. R. (1948). J.
industr. Hyg., 30, 211.
The authors of this paper are scientific officers of the

United Kingdom Ministry of Supply, who are at present
working with the National Research Council, Atcimic
Energy Project, Ontario, Canada. They point out that
the absorption into the body, by breathing, of long-
lived cc-active elements such as uranium, plutonium, and
radium constitutes a very serious hazard to health in
operations involving these substances. It is therefore
imperative to have a reliable routine method for measur-
ing the quantity of long-lived cc-active matter present in
the air at any time. The permissible concentration of
this matter is extremely small (for plutonium it is only
70 disintegrations per cu. metre of air per minute). At
the same time the air may contain a large amount of
short-lived cc-particle activity of natural origin (the
radon normally present in the atmosphere may give rise
to 3,000 disintegrations per cu. metre per minute).
Hence it is necessary to concentrate the active matter
from several cubic metres of air by electrostatic preci-
pitation or by suction through a suitable paper filter, and
allow the cc-particle activity arising from the radon and
thoron present to decay for about 6 hours, before the
plutonium activity can be measured. At the beginning
of the century it was found that air confined in mines or
cellars had a much greater conductivity, as measured
by an electroscope, than ordinary atmospheric air. This
was due to the diffusion of radon and thoron out of the
ground. These gaseous radioactive elements arise from
the uranium and thorium which pervade all surface
minerals in concentrations of a few parts per million,
and their decay products attach themselves to the dust
particles in the atmosphere.
The filter apparatus employed consists of a perforated

steel tube, 6 in. (15 cm.) long and 1 in. (3 75 cm.) in

is applied within 1 hour of painting the skin with
dimeihylaminopropyldibenzothiazine. The -application
of paraffin oil gives lesser, but not negligible, protection.
The authors claim that these results are significant in
providing further proof of the role of histamine in
producing skin reaction following the application of
vesicants, and in suggesting means of prophylaxis against
vesicants. T. A. Lloyd Davies.

Spinner's Cancer of Lower Lip. (Spinnerinnenkrebs der
Unterlippe.) KORBLER, J. (1948). Krebsarzt, 3, 201.
At the Radium Institute at Zagreb, of 609 patients

treated for cancer of the lower lip, 57 were women-a
high rate for females. None of them smoked. The
author wonders if the habit of the Croatian women of
moistening with their lips the wool, linen, or hemp while
spinning may not be responsible. He briefly describes
7 squamous-cell cancers and 1 precancerous state of the
lip in spinners:
Skin Lesions in Persons Exposed to Beryllium Com-

pounds. GRIEF, R. S., NASH, P., and FRIEMAN, D. G.
(1948). J. industr. Hyg., 30, 228.
The skin lesions hitherto noted as being associated

with the industrial use of beryllium are: (1) contact
dermatitis, (2) skin ulcer, and (3) pulmonary granuloma-
tosis arising spontaneously in patients with the chronic
type of lung disease. The authors now describe sub-
cutaneous granuloma occurring in persons who cut
themselves on fluorescent lamps. Three instances of
such cuts are here described, and in all of them subcutane-
ous granulomata developed, the histology of which is
very like that of sarcoidosis of the skin. The compound
with which the inside of the lamps was coated was zinc
manganese beryllium silicate.

In case (1) a 12-year-old boy was playing with an old
lamp; pieces of the glass entered his neck and, though
the small wounds quickly healed, lumps appeared later
on, and 3 months after the accident had formed a firm
tumour (2-0 x 2-5 cm.), attached to the subcutaneous
tissues. It contained a small piece of glass, and the
tissue was found to contain 27 Rug. of beryllium per
100 g. Microscopical examination showed numerous
tuberculoid granulomata embedded in fibrous stroma.
They consisted of typical epithelioid cells, and many
giant cells both of Langhans and of foreign-body type
were present, some of them containing concentrically
laminated inclusion bodies. In case (2) a man cut a
finger on a fluorescent lamp. The cut did not heal
properly, and so the entire area of the wound was
excised. Microscopical examination revealed the pre-
sence of numerous tuberculoid granulomata, and
scattered giant cells were present. In case (3) a man
who worked at a lamp factory sustained a finger-puncture
from a broken lamp. Subsequently a nodule developed,
which was excised. Microscopical examination dis-
closed a picture similar to that seen in the two previous
cases. The granulomata described are similar to the
skin lesions of two beryllium workers with pulmonary
granulomatosis, and essentially similar to the lung
lesions in this disease. H. M. Vernon.

ACCIDENTS AND ORTHOPAE:DIC SURGERY
Late Reactions to Metallic Foreign Bodies. BoTsFoRD,

T. W., and FRENI, D. R. (1948). New Engl. J. Med.,
238, 385.
The problem of late reactions to metallic foreign bodies

has assumed a new importance as a result ofwar injuries.
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diameter. A single layer of, filter paper is wrapped
round, with edges overlapping, and air is drawn through
the filter by means of a tank-type household vacuum
cleaner, the dust being deposited on the portions of the
filter paper exposed by the perforations. The precipitator
has a central electrode carrying a corona disc with 50
sharp saw teeth and a stainless-steel collecting-tube
coaxial with the central electrode. A negative potential
of 9,000 volts produces a brush discharge from the disc.
The removable inserts of both filter and precipitator can
be put into a special counter of the methane proportional
type. This counter detects only the x contamination of
the dust even in the presence of strong ,B-particle activity.
After insertion of a sample in the counter the air must be
displaced by methane before counting begins.
Numerous measurements were made with different

rates of air flow and different voltages, and the losses of
dust were determined. The suction rate of air provided
by the vacuum cleaner was 2-0 cu. metres per minute in
the electrostatic apparatus, and 0-8 cu. metre in the
filter apparatus. Extraction of dust at these rates of
flow was 40% for the precipitator and 100% for the filter.
Counting efficiency was 49% for the precipitator but
only 14% for the filter, owing to penetration of the dust
into the paper. The overall counting yield of the
precipitator was nearly 4 timesthat of the filter, and in
practice it is desirable to employ both types of apparatus.

H. M. Vernon.

Employment of a Nephelometer for Determination of the
Concentration and Size of Smoke Particles in the Air of
Industrial Premises. (In Russian.) SHAGAN, I. B.
(1948). Gigiena, No. 7, 20.
The apparatus (a nephelometer of Russian make) is

described and illustrated and its use is explained. To
facilitate work on industrial premises, a portable acces-
sory model, consisting of 6 parts carried in a case the
size of that for portable microscopes, was designed and
constructed. With this set in any part of the industrial
premises in 3 to 5 minutes the concentration and average
size ofsmoke particles can be determined from previously
calculated graduated graphs. A selected case (deter-
mination of zinc-oxide smoke particles) is presented in
which the size of particles was calculated by the Stokes
formula with Cunningham's correction. Nephelo-
metric determinations were fairly accurate, agreeing
within very narrow limits with the actuial measurements
of smoke particles by the electron microscope.

H. P. Fox.

Conditions of Work and Hygienic Measures in the Mining
of Ozocerite. (In Russian.) BRAGINSKI, P. L. (1948).
Gigiena, No. 5, 24.
The paper is a precis of the work of a special team of

the Kiev Institute of Hygiene of Labour and Vocational
Diseases. The chief danger in the mines is the presence
of gases consisting of heavy and light saturated and
unsaturated aliphatic, as well as aromatic hydrocarbons,
which are adsorbed on the ozocerite and the rock in
which the mineral is embedded. The air in the mines
also contains carbon dioxide, hydrogen sulphide, and
sulphur dioxide, which probably seep through from
nearby oil wells. Clinical observations showed that the
gases present in the ozocerite mines have a selective effect
on the hypothalamus, sometimes causing delirium.
Some hygienic measures directed towards improvement
of ventilation and reduction of gas concentration in the
mines have been taken, with favourable results.

H. P. Fox.

GENERAL

Phosphorus in Hygiene Assessments of Water. (In
Russian.) OBuKHov, P. F. (1948). 'Gigiena, No. 5,
15.
Regular tests were made with water from the river

Kama, in the vicinity of the city of Molotov, and from
five smaller streams (of which 3 were under observation
for more than 2 hydrological years) to determine organic
phosphorus and suspended and dissolved phosphates
dIuring the various months of the year ; water samples
were obtained above the city, within it, and,at about 0 5
kilometre below the mouth of the main sewer. The
total phosphorus (in mg. per litre) varied at these 3 sites
from 0 450 to 2 595, from 0-210 to 0 255, from 0-175 to
0-762, and from 0-083 to 1230 during February, May,
August, and December respectively, the corresponding
water flow being 698, 4,068, 570, and 997 cm. per second.
The increase in total phosphorus was apparent in samples
obtained within or below the city, and was correlated with
the worsening of the accepted indices of water pollution.
Water samples obtained from springs and artesian and
dug wells showed a total phosphorus content not exceed-
ing 0-2 mg. per litre in all ."natural " waters, this figure
being accepted as a hygienic normal standard for the
Molotov Province. It was found that the presence of
dissolved phosphates over 0-05 to 0-07 mg. per litre
indicates a recent pollution of the water.

H. P. Fox.

Use of Mixed Coagulants for Purification of Drinking
Water. (In Russian.) KuLsKIi, L. A., and KOGAN-
ovsKi, A. M. (1948). Gigiena, No. 6, 6.
The process of coagulation was studied in drinking

water containing humin (humic acid?) by the use of
aluminium sulphate and ferric chloride coagulants in the
following ratios (in g. per 100 g.), 75, 50, 40, and 25 of
A12(SO4)3 to 25, 50, 60, and 75 of FeCl3; the pure
coagulants served as controls. Tabulated results show
that coagulation was markedly accelerated and intensified
when the aluminium-sulphate to iron-chloride ratio was
within the range from 50: 50 to 25: 75 ; sedimentation
of the precipitate was also considerably accelerated.
Further tests were concerned with the rates ofcoagulation
and sedimentation as correlated with the composition of
the mixed coagulants in the absence and presence of
humic acid and as conditioned by the pH of drinking
water. The results indicated -the feasibility of using
mixed coagulants for the purification ofdrinking water.

H. P. Fox.

Chlorination of Well Water. (In Russian.) GABovrrCH,
R. D. (1948). Gigiena, No. 6, 10.

Bacteriological analyses of natural well water, and of
that from wells artificially infected with Bacterium coli,
Salmonella spp., paratyphoid organisms, and a mixture
of dysentery organisms showed that the ordinary
chlorination procedure was unsafe when the residual
chlorine fell below 0 5 to 0 6 mg. per litre. In those
cases in which chlorination requirements of well water
could be determined, a dose of 1-5 to 6 mg. of chlorine
per litre of water was found safe; where chlorination
requirements were unknown, superchlorination (15 to
20 mg. of chlorine per litre of water), followed by the
addition of 400 mg. of hyposulphite (aqueous solution or
tablets) per bucket, was effective. H. P. Fox.
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similar amounts of residual chloramine and free chlorine
are used the contact period for chloramine must be 100
times that for chlorine if a 100% kill is to be obtained.

Cecil Herington.

Technique ofDeternination ofBacterium coli in Soil. (In
Russian.) GODLEVSKAYA, M. V. (1948). Gigiena,
No. 6, 16.
Soil samples obtained in the city of Saratov and its

environs were sown direct on various liquid and solid
culture media, or, in the form of soil sediment (recovered
from membrane filters after filtration of soil suspension),
were seeded direct on the same culture media. The
technique of seeding is described in detail. The best
results were recorded with a liquid medium, and carbo-
lized Endo solid medium. Most of the Bacterium coli
recovered from the soil belonged to the awrogenes and
citrovorum strains, capable of producing fermentation on
Bouril's medium at 430 C. Direct seeding of the soil on
the solid culture media was preferable to sowing in liquid
media; it curtailed the period of analysis by 24 hours,
was economical of material and glassware, excluded
antagonistic action of other organisms on Bact. coli,
ensured a complete differentiation of all coli strains, and
made possible their precise quantitative determination.

H. P. Fox.

Survival of Bacteria in a Precooked, Fresh-frozen Food.
GUNDERSON, M. F., and ROSE, K. D. (1948). Food
Res., 13, 254.
Chicken chow min (a cooked chicken food consisting

of chicken meat, noodles, vegetables, and sauce; with a
pH of 6 and containing much colloid matter-mainly
fat) was contaminated with strains of Bacterium coli,
Salmonella, and Bact. erogenes, 0-5 ml. quantities of
16-hour to 20-hour broth cultures being inoculated into
250 g. quantities of the sterile food. Sampling was
performed by shaking 1 in 10 dilutions of samples of the
food in sterile wide-mouthed bottles and carrying out
futrther dilutions and platings from these. Counts were
made on appropriate media. Primary counts were made
and the material stored at - 140 F. The change in
bacterial count during the storage period of 9 months
was studied; there was a rapid decline until the four-
teenth day, after which a more or less stable population
remained.
No particular effect appeared to be produced by the

colloid content of the food, though previous work on
cherry juice and strawberries indicated that physical
consistency of the suspension media may have a bearing
on survival. Among organisms tested in these investiga-
tions 20% of Salmonella typhimurium and 8% of Salm.
paratyphi B survived for 9 months. Survival of the
normal flora in boned chicken and chicken chow min at
the same temperature was also investigated. Samples
diluted 1 in 10 were mixed in a Waring blendor. Cul-
tures showed a sharp reduction in coliform 'bacteria
with slow decrease in total organisms. Since even the
organisms for which they are used are inhibited by
selective media to a certain degree, counts of both
Bact. coli and Bact. erogenes were lower on violet red
bile agar than on tryptone glucose extract agar. Further-
more, the ratio of viable counts on these two media
steadily fell as samples from - 14° F. were examined at
intervals.

Thus, cold storage renders viable organisms more
susceptible to inhibitory substances, and selective media
may give only 12 to 25% accurate results in the bacterio-
logical examination of cold-stored food. Cold-stored

Purification of Water by Electrolysis with Iron Electrodes.
(In Russian.) IzYuRovA, A. I., and OVCHINKIN, I. P.
(1948). Gigiena, No. 7, 5.
Although purification of water by electrolysis with iron

instead of aluminium electrodes is efficient, fairly large
amounts of ferrous and ferric compounds are formed in
the process-up to 21-3 mg. per litre in 60 minutes. For
this reason, a subsequent filtration (after electrolysis)
through a sand filter accelerates clarification of water
which otherwise is very turbid owing to the slow coagula-
tion of ferrous compounds. With main drainage water,
containing small amounts of dissolved oxygen, additional
oxidation may be attained by aeration or by the introduc-
tion of supplementary insoluble anodes of graphite or
nickel. The bacterial count in water purified with the
aid of iron electrodes is low, but if this water is to be
used for drinking further disinfection by chlorination or
additional electrolysis is recommended. Drinking water
of standard quality was obtained from dirty pond water
after 15 minutes' electrolysis with iron electrodes,
subsequent filtration, and supplementary electrolysis for
15 minutes with the aid of carbon electrodes. Electric
power consumption, under laboratory conditions, was
high, but it is thought that this item can be reduced in
large-scale installations. Tabulated data show the effect
of electrolysis on the physico-chemical composition of
water; aeration of water; rate of oxidation of ferrrous
compounds; purification of main drainage water with
subsequent filtration; and disinfection of dirty pond
water by supplementary electrolysis. H. P. Fox.

Bactericidal Properties of Chloramines and Free Chlorine
in Water. BU1TERFELD, C. T. (1948). Publ. Hlth
Rep., Wash., 63, 934.
For the disinfection of water it is known that sufficient

chlorine must be added to satisfy the chlorine demand of
the water and provide a residual chlorine concentration
which will increase disinfection. Unfortunately the
bactericidal results with standard amounts of residual
chlorine have been inconsistent and often unsatisfactory.
It is now known that free chlorine is a better disinfecting
agent than chloramines, that the standard ortho-tolidine
test does not differentiate between free chlorine and
chloramine residuals, that pH and temperature affect the
efficiency of free chlorine and chloramine, and that
failure to differentiate between free chlorine and chlor-
amine has led to inconstant and unsatisfactory results.
Studies were made of the bactericidal properties of both
these agents separately at different pH values and at
different temperatures, a number of differing organisms
being used.
From figures reproduced it is seen that, exactly at

break point, no free chlorine or chloramine remains;
it can be shown that at this point no bactericidal action
occurs. From a study of these figures it is also quite
evident that free chlorine is a much better bactericidal
agent than chloramine. It is also thought that the proper
use of free chlorine will eliminate many undesirable
tastes and odours.
The position may be summarized thus: (1) The longer

the time of contact between organisms and disinfecting
medium the more effective the sterilization. (2) The
higher the temperature of the water in which the contact
is made, the better the sterilization. (3) The higher the
pH of the water in which the contact is made, the poorer
the sterilization. (4) Other things being equal, it takes
very much longer to sterilize water with chloramine
than with free chlorine, unless the amount of chloramine
is 25 times that of free chlorine needed. (5) When
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chicken salad was also examined; 5 out of 8 samples
contained hiemolytic Staphylococcus aureus.

G. T. L. Archer.

Survival of Salmonella in Reconstituted Egg Powder
Subjected to Holding and Scrambling. SOLbWEY, M.
and CALESMCK, E. J. (1948). Food Res., 13, 216.
Batches of reconstituted egg contaminated with 800

to 8,000 Salm. oranienburg, Saim. pullorum, or Salm.
senftenberg per g. were scrambled both before, and at
2, 4, 6, and 24 hour intervals after, holding at room
temperature. Salmonella strains were recovered from
84 to 287 specimens; 9 out of 28 specimens held at
50 C were also positive. Positive results were obtained
from eggs scrambled immediately after reconstitution
but more frequently after prolonged holding at room
temperature. Cooking times varied from less than 1
minute to 7 minutes and approximately one third of
samples were positive after cooking by either the beaker
or the skillet method, including 2 after cooking for 7 to 8
minutes at a temperature of 690 to 720 C. Similar
results were obtained with larger quantities and prolonged
cooking time. Naturally contaminated egg was also
scrambled, with approximately 25% positive results
from specimens held at room temperature. In this case
no positive results were obtained from samples held at
50 C.
" It is evident that the common methods ofscrambling

egg cannot be depended upon to destroy (salmonella)
organisms in contaminated egg"; rapid multiplication
in reconstituted egg indicates the desirability for its
immediate use after reconstitution.

G. T. L. Archer.

Results of Vaccination Against Influenza during the
Epidemic of 1947. LoosLi, C. G., SCHOENBERGER, J.,
and BARNErr, G. (1948). J. Lab. clin. Med., 33, 789.
Between November and December, 1946, influenza

vaccine trials were carried out on Chicago University
students living in communities: 790 students were
vaccinated, and 1,230 living in comparable conditions
were observed as controls. The vaccine was composed of
25% PR8, 25% Weiss, and 50% Lee virus. The response
to vaccination was satisfactory, as shown by the serum-
antibody titres attained. An epidemic of influenza
occurred in February and March, 1947. The attack
rate was the same in vaccinated and control groups
(9-5%); 2-5% of vaccinated subjects and 2-26% of con-
trols were admitted to hospital. Acute and convalescent
sera were collected from 192 unvaccinated patients with
influenza.; no rise of Lee antibodies was seen, but 40%
of serum pairs showed a fourfold or greater rise in PR8
antibodies.
From a series of 32 throat washings 2 strains of virus

were isolated by allantoic inoculation in the presence of
penicillin and streptomycin. There was no close anti-
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genic relationship between these strains and the A strains
used in the vaccine, though they were evidently A in type,
the failure of the vaccine to protect was not due to the
long time interval between vaccination and the beginning
of the epidemic, but to the lack of sufficient antigenic
identity with the prevalent strains. D. J. Bauer.

Results of Influenza Vaccination in Industry During the
1947 Epidemic. BAETJER, A. M. (1948). Industr.
Med., 17, 171.
An influenza A and B vaccine was given in certain

factories during the winter of 1946-7. The expected
epidemic in 1947 yielded a low incidence of cases, and
these were mild. The responsible virus was influenza A,
but the strains were antigenically different from those in
the vaccine. Thirteen industrial companies scattered
throughout the United States were able to supply
records for the comparison of vaccinated and non-
vaccinated groups. A warning is given of the difficulty
of verifying a diagnosis of influenza, and of the bias
caused by the fact that those who know that they are
susceptible more readily accept voluntary vaccination.
It is also difficult to choose groups similar in age and
sex distribution. In these 13 companies about 37,000
people were vaccinated and 40,000 not. In 7 of them
there was no real difference between the incidence of
influenza in the vaccinated and in the controls. A
lower rate in the vaccinated group was reported by 6
companies, but for various reasons this was not thought
to be due to the vaccine. Immediate reactions to the
vaccine were reported, but the percentage of employees
who lost time was small. The author suggests that the
results are inconclusive because the sickness records
provided were inadequate, the epidemic was mild, and
there were antigenic differences between the epidemic
virus and the viruses of the vaccine. Similar results to
these had been reported from a university group and
from establishments of the U.S. Army. They do not
necessarily mean that influenza vaccination will be of no
value in future epidemics. J. N. Agate.

Toxicological Investigations of Compounds Proposed for
Use as Insect Repellents. (A) Local and Systemic
Effects following Topical Skin Application. (B)
Acute Oral Toxicity. (C) Pathological Examination.
DRAIZE, J. H., ALvAREZ, E., WH1TESELL, M. F.,
WooDARD, G., HAGAN, E. C., and NELSON, A. A.
(1948). J. Pharmacol., 93, 26.
During the war toxicological tests were conducted on

some 4,000 compounds prepared by universities and
chemical concerns and submitted by them for use as
repellents. Only 18 of these repellents passed the final
rigorous tests and were deemed safe for use by military
personnel. The reader is referred to the original for
the names of the preparations and the details concerning
their effects on the animals tested.
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