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GASTRIC IRRITATION
USE
BRONCHO-RECTAL SUPPOSITORIES
15 minims Creosote per dose.
BRONCHO-RECTAL SUPPOSITORIES ' 'JUNIOR ''
5 minims Creosote per dose.
CHLORANCA SUPPOSITORIES
5 grains Chloral H ydrate per dose.
ANTICONVULSANT SUPPOSITORIES
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2 Y. grains P otassium B romide
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For ASTHMA
An Epinephrine Preparation having
a relatively prolonged action
«
«
In treatment of acute asthmatic attacks and in cases of chronic
bronchial asthma, the administration of aqueous solutions of epinephrine
hydrochloride is recognized as quite effective but as sometimes having
the disadvantag e that the action of individual injections or inhalations
is of short duration.
As originally reported by Keeney in 1938-39,
however, it is clear that this disadvantage can now be overcome by using
a suspension of epinephrine in oil.
«
«
Epinephrine in O il (1 :500) is supplied as a sterile mixture of
purified e p inephrine and vegetable oil. This mixture, when brought into
uniform suspension, contains 2 mg . of epinephrine per cc.
When
injected in this form, epinephrine is absorbed slowly with the result that
its action is correspondingly slow in onset and prolonged in duration.

«
«
In use of epi nephrine suspended in oil it is possibl e to give a
re lativel y larg e dose showing ben eficial effects equivalent to those of
rep eated small er doses of aqueous prepara tions of this active principle.
It is obvious, therefore, that when extended action of epinephrine is
desired the relatively prolonged relief wh ich follows injection of
Epinephrine in Oil is distinctly advantageous.

Epinephrine in Oil (1 :500) is available f rom the Connaught
L aboratories in 20-cc. rubber- stoppered vials.
Prices and
information relating to this preparation and to other epinephrine
preparations-Epinephrine Hydrochloride Solution (1: 1000)
and Epinephrine Hydrochloride I nhalant (1 :100)- will be
supplied gladly upon request.

CONNAUGHT LABORATORIES
UNIVERSITY OF TORONTO
Toronto

5

Canada
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Prevention of the Common Cold
Reports in medical literature indicat e that an urgent reed i s felt by the medical
practitioner for some convenient, practica l and effective method of prevention
of the common cold.
The administration of vriccino appears to offer more likelihood of estahlishing
some degree of immunity than any other method of prophylaxis available. Daily
administration of suitable doses is desirable, in order to produce immunity rapidly
and administration at less fr equent intervals over a period is necessary for the
maintenance of effective immunity. Oral administration is, therefore, the most
practical method, and it appears that in su itable doses, common cold vaccine is
as effective orally as subcutanet>usly.
B.D.H. Common Cold Vaccine is now issued in tablet form for oral administration.
The short-comings of prophylaxis by injection of vaccine may thus he avoided.
Production of immunity is likely to be more certain and more permanent than
that which may be produced following injection.

B.D.H. COMMON COLD VACCINE TABLETS
(For oral use)
Stocks of B.D. ll. Corn•nm C 1ld Vaccine Tablets (For oral use) are lleld b11 leadino drugoists
throughout the D ominion, and full particulars are obta inable from:

TH E

BRITISH

DRUG

HOUSES

(CANAD A)

Terminal Warehouse

LTD.

Toronto 2, Ont.
VS, Can/ 399

THE DALHOUSIE REVIEW
Outstanding in interest and merit, the contents of TuE DALUOUSIE REVIEW for
October, 1939, offer an exceptional literary feast for its readers. If you are not already a subscriber, we suggest that you 'd he " ise to place your name on our mailing
list in time to receive the October issue. A g lance over the following list of contents
will convince y ou:
EUROPE'S "NEUTRALS' ON GUARD IRISH MEllORIES
XOVA SCOTIA PBILA:\TllROPIC SOCIETY AllERICA:\ DE:\IOCRACY 1:-1 A FAS('l:,T AGE ExPeRrnENT I:-1 Co-OPER11TIVE EoucAT1ox POLITICS IN GREEK TRA GEDY GERMANY'S " BLUFF" AND THE CoLONIEK Pnos1,El1
REFLECTIO:\S ox CA:-<AOA 1:-1 THE EllPIRE EvExTIDE OF LITERARY COTERIEH
G.\ SPE FOLK
THE SEA Wrno
BLUEXOf;E

K ees van H oek
Robert England
- D. C. Harvey
William L. Crow
M. D. Morrison
Walter R. Agard
John R. Baldwin
Howard Murray
Constance Fairbanks Piers
H elen S. Wickenden
Marius Barbeau
T. B. A. Allison
Cappy Ricks

Annual subscription on ly ._2.00, or 3 years for S.5.00.

THE REVIEW
P. 0. Box 1025

PUB LISHI~G CO~IPANY,

LIMITED
Halifax, N. S.
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MAG SOL
(HORNER)

A COLLOIDAL POWDER. NOT
AN ALKALI .
ANTACID AND ADSORBENT.
INDICATED IN HYPERACIDITY
and PEPTIC ULCERATION.
Relief from pain and control of
acidity.
Immediate and sustained action.
Neutralizing and adsorptive power
prolonged.
Dose: One teaspoonful or more
Not toxic. Cannot be absorbed or
as required.
cause alkalosis.
Prove for yourself that pain is quickly relieved, acidity controlled .
Send for a generous sample.
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I'm getting excellent
results with VIGRAN,
the new Squibb five
vitamin
capsule.

VIG RAN is economical too when
you consider the
dosage is only
one capsule daily.

There are many conditions in which a deficiency of more than one of the vitamins
may be noted. Such deficiencies may result from peculiar dietary preferences as
well as from the restricted diets imposed because of illness.
CONVENIENT- VIGRAN, Squibb Vitamin A-B-C-D-G Capsules eliminate
the necessity of taking an unpalatable preparation, of eating food which the individual dislikes, or of taking two or three separate products in order to provid e
an adequate supply of these 5 essential food factors. The capsules are convenient,
practical and economical- the dosage requirement is small. They dissolve readily
after being swallowed.
POTENT- Each capsule contains in stable form the full estimated minimum
adult daily requirement of Vitamin A (6300 I.U.), B (222 I.U.), C (500 I.U.),
D (630 I.U.) a nd probably *G (10 gammas). The average close is one capsule daily.
VIGRAN capsules are indicated for pregnant and lactating women, malnourished
adults, convalescents, patients on restricted diets or with prolonged or wasting
illnesses requiring supplements of soveral of the vitamins.
*Average adult minimum daily requirement unknown.

For literature and samples, write:-

E · R · SQUIBB

& SONS OF CANADA,

Manufacturing Chemists to the Medical Profession Since 1858

36 Caledonia Rd., Toronto

Ltd.

478

THE NOVA SCOTI A MEDICAL BULLETIN

Ba.T-te1~s

are as sale wlie11 you 1ise tlien1
as tl1e tlay tliey rve1•e 111a1le

Baxter purity ... Bax ter safety .. . are
guarded at the laboratory ... guarded
by rigid tests and inspections as exacting as we can devise.
Then this safety is enclosed . _ .
sealed in a high vacuum by a tamperproof metal closure . __ Baxter's Dextrose and Saline Solutions are as sterile when they flow into your patients'
veins as the day they were made. They
are safe to use. They give you peace
of mind. They're packed in Baxter's
Vacoliters.

Days in transit ... months of s torage ... cannot change the satisfying
essential purity of these Vacoliter protected solutions.
Thus Baxter's Dextrose and Saline
Solutions in Vacoliters set your
mind a t rest about many problems of
intraven ous fluids. You may have
oth er, possibly more important,
problems than in travenous solutions,
and with the use of Baxter's you can
ha,•e more time to concentrate on
those problems.

'The fine product of

BAXTER LABORATORIES OF CANADA LIMITED
TORONTO
Distributed Exclusively By

INGRAM & BELL LIMITED
TORONTO
M ONTREAL

WINNIPEG

CALGARY

AIR RAID PRECAUTIONS
Medical Treatment of Gas Casualties*
Issued by the Home Office Air Raid Precautions De partment

GENERAL DESCRIPTI ON OF WAR GASES
CHAPTER I
1. Meaning of " Gas" in Chemical War fare

The term "gas", in connection with warfare, is u ed in a very gene:-al
!>ense. to include any chemical substance, whether solid, liquid or true gas,
c•mployed for its poisonou or irritant effec ts on the human body.
Such substances a re, generally speaking, dispersed in the air as Yapours
or as poisonous smokes, and exer t their actions on persons breathing the air
t hus contaminated. Some of them, h owever, such as the blister gases, ·whether
in the form of liquid or vapour, have also the power of acting directly
on t hC' skin.
Gases are generally classified in two main categories.
(a ) N on-persistent substances which, when libera ted , are rapid ly
<:onvcrted into gas or smoke. Clouds of gas so produced continue to be
pffec tive only until dissipated by dilution with the surrounding air.
(b) P ersistent s ubs tances, which are generally liquids. T hese liquids
c:ontaminate the objects with which they come in contac t,, and continue
to giYe off vapour for a considerable period; mustard gas, lewisite and
most tear ga es are typical examples. Both t he liquid and the Yapour
are poisonous.
2. N otes on t he Use of G as in t h e last W ar

Chemical warfare in the modern sense was first int,roduced by the Germans in April, 1915, on the \\estern }i'ront,, chlorine gas being used by them
in successive attacks until May of thC' same year, when tear gases also wer e
used . These a ttacks found the Allies not only unprepared , but also inexpc>riC'nced in the efTc>cts tha t chlorine produces on its victims. The casualties
;:ustained during t hi period of ignorance a nd unpreparedness cannot be estima tt <l accuratply, bu t they were very hc>avy, and improvised means of protr<'t1011 had to be adop ted a t once .
The first official respirator (a cotton pad soaked in thiosulpha te of oda,
g-l~'C·c•rine a nd sodium carbonate) was issued in M ay, 1915, and after that
da I<· defc>nce. on the> whole, kept ahead of a ttack-so much so that phosgene
ga:::. first used by the> Germans in D ecC'mhC'r, 1915, found the Allies relatively
wpll protec ted against its effects.
\Yith a Yiew to ovc>rcoming this protC'c tio n the Germans introduced the
ars<>nic.-als (or " nasal irritants" ) and musta rd gas. The former were intended
Publlhsed by ix·rmlsslon or the D epartment of Health, Gove rnment of "l\ova Scotia.

Copyright.
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to penetrate the box respirator which was then in use by the Allies, while
the latter, having a very faint smell and causing no immediate irritation,
might be expected to take effect before the need for putting on a respirator
was realised. Comparative failure attended the use of the arsenicals; mustard
gas, on the other hand, was only too successful, for, in addition to its insidious
latency, the gas possessed the power to attack all parts of the body not protected by the respirator and had, in addition, the great ofl'ensivc value of
persistency.
Much valuable information on the medical aspect of gas casualties is
contained in the Official History of the War, Medical Services, " Diseases
of the War'', Vol. II.
The success secured by the use of mustard gas in the last war was chiefly
due to the action of the vapour alone-vapour emitted from persistent deposits
of the liquid. Mustard gas was then only used in shells; but there is no practical difficulty in using it in bombs or in the form of spray discharged by
aircraft, when contamination of the bare skin and of clothing by the liquid
might cause casualties over wide areas, if no precautions were taken.
3 . Objects to be achieved by the Use o f Gas

" The objects which an enemy might seek to achieve by the use of gas
may be summarised as follows:(a) 'l'o produce casualties by means of the gas itself.
(b) To produce casualties by contaminating streets, etc.
(c) To reduce, or even to arrest, industrial and commercial actfrities.
(d) To make food and similar stores unfit for use. (A separate
handbook is being prepared on the protection of food supplies.)
(e) By causing widespread discomfort, anxiety and disablement,
to lower the morale of the civil population and induce a will to compromise
or surrender.
The type of gas which might be used would naturally vary with the object
m view.
The respirators which will be provided by the Government will give
protection for the eyes, nose, face and lungs against any type of gas which,
so far as is known, could be used in war.
In view of the properties of blister gases, however, which are capable
of attacking other parts of the body which the respirator cannot protect,
advice is being given to tho public to remain indoors in a gas-protected room
during an air raid. Essential air raid personnel who might have to be exposed
to risk of contamination in performing public services will be supplied by the
Government with the necessary protective clothing.
'

4. F actors governing the Use of Gas

It is evident that the higher the concentration of the gas, the shorter
will be the period of exposure required to produce pathological damage; and
the converse also holds good .
The effective use of gas may be markedly influenced by meteorological
conditions as well as by topographical features in the area affected.
A strong wind will rapidly dilute and disperse all concentrations of nonpersistent gases, while in the case of a persistent gas the rate of evaporation
of the liquid will be increased, thus tending to clear the area more rapidly.
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\\"ith a low wind velocity, on the other hand, a high local concentration may
be obtained with both types of gases, and the persistency of such liquids as
mustard gas will be markedly lengthened, in the absence of other adverse
fac·tors.
Temperature plays an important role, both by influencing the diffusion
or the gas by convection currents and by aITecting the persistence of such liquids
a~ mustard gas; hence warm sunny weather is inimical to the most effective
use of gas. On the other hand, very cold weather has its disadvantages too,
a" it nry markedly reduces the immediate value of persistent gases- in the
case of mustard gas, for example, evaporation will be very greatly reduced
as this liquid freezes at comparatively high winter temperatures. Mustard
gas in the frozen staie however is not by any means inert, as contact with
it under these conditions will still produce a burn. If the frozen mustard
gas con tamination is carried (e.g. on boots) to warmer surroundings it will
soon liberate an effective vapour concentration.
Conditions of excessive moisture are also unfavourable to the effective
use of persistent gases, as rain tends slowly to destroy them or to wash them
away.
The most favourable meteorological conditions for the employment of
the two main types of gases are the following:Non-Persistent gases.
(a) A low wind velocity.
(b) Clear nights (cloudy days and nights are slightly less favourable,
while clear sunny days are the least favourable).
P< t'l>islcnt gases.
(a) A low wind velocity.
(b) A high ground temperature.
(c) Absence of heavy rain.
Generally speaking, a clear, still night offers the most favourable conditions for the use of non-persistent gas. At such times the absence of air movements causes the gas to dissipate very slowly with the result that a high
concentration is maintained for a long time.
In the case of persistent gases, a high ground temperature is usually
the most important consideration, since this will induce rapid evaporation
of the gas and the formation of a high local concentration of the vapour.
....,..

5. Medical Classification of Gases

The gases which, so far as can be anticipated, might be used in time of
war may be classified as follows, the alternative names given in brackets

bC'ing those by which the gases are described for purposes of civilian anti-gas
training.
It is impossible to forecast which of these gases is likely to oe chosen for
chief use, but t here seems a possibility that several different types might be
employed simultaneously in order to confuse the measures for defence and
trC>atment.
GROUP I. Gases which may produce disablement or death.
(a) Vesicants (or "Blister Gases"), uch a mustard gas and lewisite.
Th<'se arc substances which, whether in the liquid, solid or vapour state, will
damage any part of the body w1th which they come in contact. Typical
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effects of the vapour are acute conjunctivitis, inflammation of the mucous
m embrane lining th e respiratory tract, and burning of the skin varying from
erythema to vesication. The effect of the liquid on the skin is severe vesication.
When death occurs after the inhalation of mustard gas, it is usually from
a complicating septic bronchitis with broncho-pneumonia, while as a result
of very extensive kin vesication death may result from secondary shock
or sepsis.
(b) Asphyxiants (or " Lung Irritant Gases"). These gases, which include chlorine, phosgene , di-phosgene and chloropicrin, are essentially
lung irritants exert ng their main action on the pulmonary alveoli although
the upper respiratory passages are affected in addition. They are used primarily as lethal agents, and, in the absence of an efficient respirator, their action
u ually results in a pulmonary oedema which may be fatal.
(c) Paralysants, such as hydrocyanic acid and hydrogen sulphide.
These highly toxic gases were used bu t did not prove a success in the last war.
~fore effective methods of liberating them may, however, be found and knowledge of them from the medical aspect is desirable. In high concentration,
both these gases can produce death rapidly through paralysis of the respiratory
centre.
GROuP II. Gases used primarily as harassing agents. (These gases may
not produce casualties, but they cau se temporary distress and compel the
wearing of a respirator.)
(a) Lachryrnators (or "Tear Gases"), such as chloraceto-phenone
(C .A.P. ), ethyl-iodo-acetate (K .S.K.) and brorno-benzyl-cyanide
(B .B.C.). Even low concentrations of gas given off by these compounds will
immediately irri ta to the eyes, causing profuse lachrymation and in tense
spasm of the eyelids-symptoms, however, which disappear on leaving the
contaminated area. In very high concentrations they may act as acute
lung irritants.
(b) Nasal Irritants (or " Nose Irritant Gases"). These are organic
ar enical compounds such as di-phenyl-chlor-arsine (D.A. ), di-phenylarnine-chlor-arsine (D.M.) and di-phenyl-cyano-arsine (D.C. ). These
solid arsenicals, when suitably dispersed, produce clouds of minute particles
which , if inhaled oven in low concentrations, will produce symptoms of acute
phy ical distress. These symptoms are distressing gnawing pain in the nose
and chest, with lachrymation, salivation and even vomiting. Inferior respirator are penetrated by these fine particles. The symptoms, howeYer, are
temporary, and, although alarming at the time, usually subside within an
hour after removal from the affected area.
GRO"CP III. Gases liable to be encountered under war conditions. (These
gases are not likely to be used directly as chemical warfare agents in the ordinary
sense.)
(a) Carbon monoxide. This dangerous gas, though not used o.ITensiYely as a war gas, is frequently met with in the course of mining and tunnelling
operations, in the interior of burning buildings, and generally wherever combu tion occur in the ab enee of an adequate supply of oxygen. Typical
in tances occur in confined spaces following the burst of a high explosive
shell, or from the use of slow combustion stoves. charcoal braziers, or internal
combustion engines in such . paces. It is a constituent of ordinary illuminating
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gas, leakage of which may ca use serious poisoning. The gas produces its
insidious effects through its well known interference with th o r espiratory
fu nctions of the blood. Ordinary respirators give no protection.
(b) Nitrous fumes . These gases are given off by burning cordite, or
when detonation of nitro-explosives is incomplete. They act as powerful
and very insidious lung irri tants, with delayed symptoms resembling those
of phosgene poisoning, and it is important to remember that they are often
accompanied by carbon monoxide. Respirators generally afford partia l
protection against nitrous fumes, but none against the carbon monoxide.
(c) Screening smokes. Various chemicals may be used to provid e
smoke screens for concealing important areas or buildings. Such substances
as phosphorus, chlorosulphonic a cid , titanium-tetrachloride, and a
number of the chlorinated-hydrocarbon se ries are utilised for this object.
while phosphorus may also be used in bombs for incendiary purposes. These
smokes are non-toxic in the open , but serious effects may follow the burs ting
of the bombs a t close quarters.
(d) Fumes which may be encountered in fire-fighting. Apart
from the risk of encountering carbon monoxide, and possibly nitrous fumes,
when fighting fires in confined spaces in wartime, an additional danger may
arise through toxic gases evolved by .fire-extinguishing chemicals. Apart
from its possible toxicity , such an atmosphere may be seriously deficient
in oxygen.
CHAPTER VI
1.-..

25.

MUSTARD GAS

General Description of Mustard Gas

:\fostard gas or di-chloro-di-ethyl sulphide (the "Yellow Cross" of the
Germans and "Yperito" of the French ) was certainly the most effective
chemical agent used in the last war.
Lewisite, which is described in the next cha pter , has similar properties.
:\Iustard gas, being a liquid with very persisten t p roperties, may be
discharged from the air either in b ombs or as spray. Mustard gas bombs
will disperse splashes of the liquid , larger near the crater and diminishing
in size in the far ther parts of the area affected, and these splashes will continue to give off dangerous vapour for days or even weeks unless the con tamination is removed or neutralised. When discharged as spray it will fall in drops
which will be larger or smaller according as the aircraft is flyi ng low or h igh.
26.

P h ys ical a nd Chemic al P r operties of Mus tard Gas

A knowledge of the physical and chemical properties of mustard gas
iR C'ssential in order to und erstand the insidious action on the huma n body.
ItH outs tanding characteris tics are:·
A ppearance.- ln the pure state mus tard gas is a clear, almost colourless,
lwaYy and somewhat oily flu id with a faint m ustard-like odour. In the crud<'
form it i a heavy, dark coloured, oily fl uid wit h a sligh tly more offensiv('
snwll resembling t hat of garlic or onions.
Odour.- In the absence of chemical methods for the ready detection or
mustard gas, the sense of smell i the mo t reliable guide to its prcsenc<'.
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The mustard-like or garlicky odour, though faint in low concentrations, is
characteristic of the gas, and it is most important that the smell should be
memorised as part of anti-gas training. It is, however, well to remember
that mustard gas may produce casualties in concentrations the smell of wh ich
may readily escape notice; also, that the sense of smell tires quickly, and that
after a few minutes in a mustard gas atmosphere the smell of the gas may
seem to have quite disappeared.
Boiling Point and Vapour Pre$sure.- The boiling point of mustard gas
(217° C. or 422.6° F.) is high, and its vapour pressure is correspondingly low
(0.05 mm.Hg. at 10° C. or 50° F., and 0.45 mm.Hg. at 40° C. or 104° F.)hence its slow vaporisation at ordinary temperatures and its consequent
quality of persistence.
Freezing Point.- The freezing point of pure mustard gas is 14.4° C.
(57.9° F.), while that of the crude variety is considerably lower, viz .. about
6° C. (42.8° F.)- somewhat high freezing points which limit the usefulness
of the gas in cold weather, although contact with the frozen material is still
a source of danger.
Density.- Mustard gas has a high specific gravity (1.28 at 15° C. or 59°
F.) and, as it is not miscible with water, it readily sinks to the bottom when
mixed with it.
Solubility.- Although mustard gas is only very slightly soluble in wa ter
(under 1 per cent), both the liquid and the vapour are freely soluble in animal
oils, and it is due lo this liquid solubility that mustard gas finds an easy en try
into the skin. Other substances that readily dissolve mustard gas are alcohol ,
ether, petrol, benzene and kerosene or paraffin, carbon tetrachloride, acetone,
carbon bisulphide, and many other organic solvents.
',
8tability.- Both physically and chemically mustard gas is a stable substance; it is unaffected by wide ranges of atmospheric temperature, though
simple heat disperses it by hastening evaporation. It is only very slowly
hydrolysed by water; boiling water, however. hastens this decomposition,
the products of which (hydrochloric acid and thiodiglycol) under ordinary
circumstances are practically harmless. For its chemical neutralisation
strong reagents are usually required, such as chlorine (as in bleaching powder),
strong nitric acid, or other strong oxidising agents.
Penetration.- One of the most important physical characteristics of
mustard gas is its power of soaking into most materials other than metals,
glass, glazed articles, etc. This properly, combined with its persistence,
greatly complicates the problem both of defence and of decontamination.

27. Toxic Properties of Mustard Gas
Toxicity.- Mustard gas is an extremely dangerous substance both in
the liquid and in the vapour state, but its action is essentially local, and no
general systemic disturbance usually supervenes in the absence of secondary
infection . The gas is not selective in i ts action, and any part of the body
exposed to it is liable to suffer.
Vapour concentrations.- Atmospheres ·w hich contain low concentrations
of mustard gas are particularly dangerous, as the comparative absence of
smell in such concentrations renders them particularly insidious. The presence of the poison may escape detection and thus cause the exposure to be
und uly prolonged.
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I nsidious characterislics.-The fact that there is no immediate irritation
of the skin on contact with the liquid , nor of the eyes or respiratory tract
on entering moderate concentrations of the vapour, constitutes one of the
more serious dangers of this gas, as contamination may be unsuspected.
Even when the gas has been detected by its characteristic odour, the sense
of smell is soon dulled and the odour will cease to be appreciated. If however
the respirator is speedily adjusted the odour will be detected whenever the
respirator is removed. It is important to remember, also, that harmful concentrations of the gas can easily be masked by innocuous smokes or other
smells, in which case the gas will exert its effects undetected.
Delayed action.- Afier exposure to mustard gas vapour or contact with
the liquid itself no effects are noticed for some time. Signs and symptoms
do not begin to appear until after the lapse of two or three hours. Longer
delay, even up to 24 or 48 hours, sometimes occurs.
Delayed healing.- lt has already been stated that the action of mustard
gas is local ; the tissues affected are devitalised, they are easily injured by
rubbing or pressure, and they are very prone to secondary infection. \\here
the gas has penetrated deeply, the healing process, even though sepsis be
excluded, is very slow owing to damage to capillaries, veins and lymphatics.
It is only when the action of the gas is superficial and localised that the condition clears up rapidly.
Sensitivity.-All persons are sensitive to the action of mustard gas, and
so far as is known all who have not previously been exposed to its effects
possess approximately the same degree of sensitivity irrespective of racC'
or colour.
Acqttired hypersensilivity.-ln contrast to normal sensitivity it has been
found that persons who have suffered injury as a result of exposure to mustard
gas may in some cases become hypersensitive to its effects. The condition
may be induced by either the liquid or the vapour of mustard gas. It is not
possible to say with certainty whether a similar condition may be induced
hy other types of blister gas, such as lcwisite; there is at present no evidenc<'
to suggC'st that this is so.
28. Summary of Dangers of Mustard Gas
Th e peculiar dangers from mustard gas described in the two prev10us
Sections may be summarised as follows :II igh boiling point and low vapour Endow mustard gas with great perprcssure.
sistency on all materials.
High frrrzin g point . . . . . . . . . . . . . . Renders mustard gas comparatively ineffectiv0 in cold weather because little
vapour is evolved and the liquid is
frozen. Under these conditions, however, it is dangerous because it is not
d0tec ted by the sense of smell; the skin
may be contaminated by contact and
burned, whil0 the frozen liquid may be
carried on boots or clothing into
warmer surroundings where it will
mC'it and vaporisC'.
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Stability. i.e., not readily destroyed
except by strong ch emicals such
as chlorine or strong nitric acid.

The chemical stability of mustard gas
tends to increase the persistence due
to its low vapour pressure, since the
substance is not greatly affected by
moisture or by contact with most
ordinary materials under normal condi tions. The result is that articles
of the most varied natures may remain
dangerous to handle for long periods
after contamination, particularly if
evapor ation of the mustard gas has
been in any way partially or wholly
inhibited.
Solubility.- Readily dissolves in Enables mustard gas to penetrate the
animal fats, but almost insoluble
skin very easily. Not readily destroyin water.
ed by rain. and difficult to remove by
washing with water alone.
P enetration . .. ... . . . ..... . . .... . Like other oily substances, mustard gas
readily soaks into most materials other
than metals, glass, etc.
Great toxicity . .. . ...... . ....... . . Even low concentrations of vapour evolved from the liquid are dangerous to
the eyes, lungs and skin. The destructiYe effects of mustard gas on the
tissues of the body are not obvious
for some hours after contact. Hypersensitivity may be induced after repeated burns.
'

29. Nature of Casualties from Mustard Gas Vapour

M ustard gas vapour can be harmful in concentrations that may not be
readily noticed by the sense of smell; also, the sense of smell for mustard gas
vapour tends to become dulled quickly, in which case the danger may no
longer be appreciated .
The cumulative effect of repeated small doses of the vapour is another
insidious danger.
The vapour concentration necessary to produce effective results need
not be of a high order. One hour's exposure to a concentra tion of one part
of mustard gas vapour in one million parts of air is sufficient to incapacitate
an unprotected man for about two weeks through conjunctivitis.
In the event of a mustard gas attack on a large town some persons who
have actually been exposed to the gas may, owing to local conditions, be unable to get away from their places of business before the inflammation of the
eyes has become severe. If for that r eason they can no longer see they should
be treated like blind persons and should be conducted to the first aid post,
the hospital, or their homes, as the case may be. The personnel of the Volun tary Aid Organisations should be prepared to give their assistance in such
cases, and it need only be poin ted out that if this typo of casualty is numerous,
it is possible to collect a small number of them into a party, each man holding
on to his neighbour, when a single guide can lead tho whole party.
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The possibility of the odour of mustard gas being masked by smokes
or the fumes from high explosive, and its lack of immediate sensory irritation
in what are yet effective concentrations, are additional dangers.
The degree of severity of mustard gas vapour casualties naturally varies
with the concentration and the period of exposure. The least severe case may
only show light conjunctivitis, with almost no erythema of the skin and only
a slight hoarseness of the voice; the most serious, on the other hand, may present a picture of the most profound illness, usually with widespread skin
burns, severe eye effects and damage to the respiratory tract.
A moderately severe case of exposure to the vapour when quite unprot ected will present a typical appearance in 24 hours, with eye symptoms
predominating; general reddening of the skin occurs, most marked in the
genital region where the excoriation of the skin may cause distressing irritation. while, at about the same time, the respiratory system begins to show
signs of involvement by a partial loss of voice and by a troublesome cough.
In the last war, the death-rate among well disciplined troops with effective
respirators was low, approximately 2 per cent. of the mustard gas casualties,
but the death-rate among those without the protection afforded by a satisfactory respirator was much higher. Fatal cases were almost unknown within the first 24 hours after exposure. D eath occurred at any date from the
second or third day in the most severe cases to the third or fourth week in
the more lingering ones, the highest death-rate being at the end of the third
or fourth day after exposure ; and almost all the deaths were due to secondary
broncho-pneumonia.
The main features of mustard gas vapour casualties may be briefly summarised as follows:(a) An insidious onset, with a latent period of two to 48 hours according to the concentration of the gas and the duration of exposure.
(b) Injury to the eyes, varying from simple conjunctivitis of a
temporary nature to a severe keratitis and secondary septic complications of a grave character.
(c) Laryngitis, involvement of trachea and bronchi, and possibly
necrosis of the mucous membrane, leading to severe bronchitis or bronchopneumonia.
(d) Early nausea, or persistent vomiting, accompanied by epigastric
pain.
(e) Erythema of the skin- early in the case of exposed areas or of
hot, moist surfaces-which may proceed to vesication or excoriation,
and may be followed by secondary septic infection.
(f) Slow healing of the blistered, devitalised areas and pigmentation
of the ensuing scar.
The types of injury which might result from exposure to mustard gas
Yapour are summarised below.
(1) Action on the Eyes.
The eyes are usually the first to show signs of the irritant action of mustard
gas vapour. Even so the visible onset of injury may be long delayed , the latent
period varying from two to 48 hours, according to the dosage; but, once
established, it usua.Uy develops with rapidity. The initial symptoms of
smarting and irritation are soon followed by lachrymation, pain in the eyes
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and headache; swelling of the eyelids quickly supervenes and may be so extreme as to close completely the palpebral fissure, while the simple lachrymation becomes muco-purulent as a r esult of secondary infection, and blepharospasm and photophobia are marked.
Changes in the eyeball itself are equally rapid; the injection which marked
the onset of ocular signs is followed by swelling and oedema, to such an extent
that the conjunctiva a t the interpalpebral aperture may even project between
the eyelids, forming a characteristic yellowish-white, opaque band on either
side of the cornea. A similar swelling of the palpebral conj unctiYa under
the eyelids may produce two chemotic folds which add to the distressing
appearance of the eye by proj ecting between the lids.
The cornea, in the early stages, is grey and hazy, the haziness fading off
above and below where partial protection is given by the eyelids; its surface
b ecomes blurred and lustreless, and later exhibits a typical "orange skin"
appearance. Exfoliation of the corneal cells may occur, and in the presence
of trauma ulceration may follow which, if complicated by secondary infection,
may lead to permanent opacities and impairment of vision.
In serious ca ses, the condition of the cornea calls for the most careful
and regular examination- a difficult procedure in view of the intense photophobia and blepharospasm. Recovery is slow; the oedema gradually subsides
and the corneal epithelium begins to regain its lustre ; gradually a condition
is produced which is the exact opposite of the original appearance, that is
to say, the inter-palpebral area previously a dead white is now once more
vascular and goes through a period of injection, whilst the previously injected
areas, protected by the eyelids, are regaining their normal tint.
In the absence of corneal ulceration or conjunctival adhesions no permanent after-effects are usually met with, but lachrymation and photophobia
are liable to persist for some time, and neurasthenic condi tions may supervene in susceptible individuals.
The experience of t he last war, when eye casualties ·were produced by the
vapour more often than by a direct splash of the liquid, showed that eye
injuries fall into three main groups :(a) :Ylild cases, 75 per cent. of the total, fit for duty, on an aYerage,
in two weeks.
(b) Interm ediate cases, 15 per cent., recovery in four to six weeks.
(c) Severe cases with corneal changes, about 10 per cent., recoYery
in two to four months. Of these only a very small minority sustained
total loss or impairment of Yision.
(2) .l ction on the Respiratory Tract.
The toxic effects of mustard gas vapour on the respiratory tract are
shown by an early rhinitis (almost simultaneous with the onset of the conjunctivitis), accompanied by sneezing and the discharge of a profuse watery
secretion, soon to become muco-purulent.
The larynx is usually affected early, and hoarseness or aphonia is frequent.
The laryngitis may be mild if exposure has been limited to a low concentration, but oedema and even sloughing of the vocal cords may follow exposure
to a high concentration.
In a severe case, the laryngeal inflammation tends to be r eproduced in
the trachea and bronchi, when the dry irritating cough, originally complainC'd

THE NOVA SCOTIA MEDICAL BULLETIN

501

of a t t he onset of the laryngitis, is r eplaced by a loose cough accompanied by
profuse muco-purulent expectoration and pain behind the sternum. A rising temperature and pulse indicate the onset of a severe bronchitis which
may be complicated by sloughing of th e inflamed tracheal mucous m embrane ;
secondary infection of the latter soon leads to the development of a bronchopneumonia with cyanosis. Rarely, abscess of the lung, bronchiectasis, or even
gangrene of the lung may occur-not as a direct result of the gassing by mustard
gas vapour, but of the secondary bacterial invasion which follows.
In the great majority of cases, however , the lesion is confined to a bronchitis which clears up in the course of a month or six weeks, leaving no after-effects.
(3) A ction on the Skin.
Before describing the effects of mustard gas vapour on the skin it may
be useful to mention some of the factors tha t influence the penetration of the
gas or modify the severity of its action.
As in the case of liquid mustard gas, the vapour owes its penetrative
power s to its r eady solubility in the lipoid constituents of the skin. The degree of skin burning which follows is accentuated if the exposed skin area
ho a highly sensitive and tender region such as the scrotum, or if it be a surface
which is subjected to constant friction , as is the case in the neck, the wrist
and the ankles.
If the exposed skin surface be bare, the attack of the vapour will be direct,
and t he result more rapid than if the skin be clothed. This temporary protection of clothed areas is due to the fact that ordinary porous clothing material
absorbs the vapour and r etards its access to the skin; but if such clothing
be worn beyond the period of actual exposure, or if the exposure be prolonged,
t he vapour retained by the clothing will increase the severity of the resulting
skin burns.
This temporary protection varies in duration according to the nature,
texture, thickness and degree of humidity of the clothing. Thus, a thin openwork cotton garment in close apposition with the body surface will not greatly
retard the access of the vapour to the skin, whereas thick close-woven material,
such as serge and woollen clothing generally , will definitely do so, and may
<'Yen sav e the area from burns provided it be discarded on leaving the contaminated area.
After the lapse of the usual latent period, which m ay vary from 2 to 48
hours after exposure to the vapour of mustard gas, an erythomatous blush
appears over the affected area and gradually deepens in intensity until the
skin looks scorched. This redness is not unlike the eruption of scarlet fever,
and is usually accompanied by only a slight degree of irrita tion. The ery thema
is most marked on the skin areas which are hot and moist ; dense tissues like
the scalp, the palm of the hand or the skin of the heel usually escape un less
the concentration of the vapour be high and localised to that area , as, for
example, from drops of liquid mus tard gas on a cloth cap.
The affected area soon b egins to show superficial blistering in the form
of small v esicles which rapidly coalesce to produce large blister s full of a clear,
yellow serum ; on evacuating this fluid and removing tho overlying epithelium,
a raw, r ed , weeping surface is exposed . As a rule vesication is complete by
the second day, but blisters may appear in crops for days following exposure,
even though all contaminated clothing was discarded at an early stage. Systemic disturbance is absen t, unless the burns are extensive and severe; inter-
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ference with sleep, however, may be caused by the distressing itching which
may accompany the developing burns. Very mild cases may show simply
erythema, followed later by pigmentation with scurfy desquamation, the
"blister" stage being absent.
In severe cases the crythema may deepen to a dusky, almost Yiolet tint,
oedema of the skin is marked, and blisters appear in the dark background
owrlying a deep red or haemorrhagic base. Such blisters progress slowly,
and are wry prone to sepsis owing to the serious devitalisation of the tissues;
ulceration is liable to spread beyond the limits of the blister, and h ealing is
very slow. If sepsis occurs, it adds to the severi ty and duration of all lesions;
the necrosed tissues form an excellent m edium for pathogenic organisms,
and death may result if extensive or deep burns are thus afTected.
The healing of an uncomplicated vapour burn is more rapid than one
due to liquid mustard gas, but a common feature of all mustard gas burns is
the long time they take to h eal. The chemical irritant seriously damages
the vitality of the affected tissues, and all processes of skin r epair are delayed.
The healing stage is characterised by a brownish or coppery pigmentation
of the epithelial layers in the areas previously affected by the erythema. This
staining, however, is superficial, and usually disappears with the normal
desquamation of the superficial layers of the skin.
As a rule, serious after-effects are absent, and the scars resulting from
vapour burns are shallow, but a chronic eczematous condition or a generalised
furunculosis may, rarely, follow such burns and prove obstinate to treatm ent.
(4) Other Effects of Mustard Gas Vapour.
Apart from its direct action on tho eyes, the respiratory organs and the
skin, mustard gas vapour may indirectly, and mainly owing to secondary
infection, produce signs and symptoms in more remote organs of the body:
(a) Alimentary tract.- lt has already been mentioned that an early
nausea, or even vomiting, accompanied by opigastric pain, often occurs
in vapour poisoning by mustard gas. This effect is due to the swallowing of alin or nasal secretion impregnated with the gas. Although
it may prove obs tinate during the first day, it rarely persists for more
than 48 hours; similarly, the accompanying epigastric pain is of sho rt
duration, and the intestines are not usually affected. There arc no
lasting after-affects, but a functional condition of persistent nausea or
vomiting has been observed occasionally.
(b) Urinary tract.- Traces of albumen have been found in the
urine of early fatal cases, most probably due to congestion from circulatory
weakness and not as a result of the action of the gas on the kidneys.
It is only in the late stages of fatal cases, and particularly in those instances where widespread septic burns h ave occurred, that renal complications have been noticed, such as an acute haemorrhagic nephritis. Pain
on micturition, however, and oven retention of urine may result from
a local oedema and vosication of the penis.
(c) Circulatory system.- Blood changes are not met with, and any
alteration in the leucocyte count is due eith<'r to pneumonic complications
or to sepsis of the skin burns. Apart from the effects of the genC'ral
toxaemias of pulmonary sepsis, no primary changes occur in the cardiac
mechanism, but a functional condition of disordered action of the heart
is not uncommon as a result of the gassing.
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30. Nature of Casualties fr om Liquid Mustard Gas

The great majority of mustard gas casualties in the last war were caused
by exposure to the vapour emanating from collections of the liquid deposited
by shell. Aircraft bombs, owing to their different methods of construction,
can contain more liquid gas than shells of the same total weight, and in addition ai rcraft can discharge liquid mustard gas as spray. Casualties in future
,rnrs may therefore be of more serious types caused by contamination by the
liquid itself.
Casualties from the liquid may result in the case of:(i) persons in the open und er falling spray;
(ii) persons near enough to the burst of a bomb to receive direct
"Splashes of the liquid; and
(iii) persons who touch material objects which have splashes of the
liquid upon them.
The types of injury which might result are summarised below.
(1) Skin Burns due to the Liquid.
(a) On bare skin.-Although liquid mustard gas is a direct irritant to
the skin, the sensory irritation is not immediate ; its high lipoid solubility
enables it to penetrate tissues rapidly, but hours may elapse before the clinical
signs make their appearance.
Penetration is rapid, and this rapidity is enhanced by an elevated temperature of the skin, or under hot weather conditions. Indeed, there is reason
to suspect that constant exposure to heat, as in tropical or semi-tropical
countries. leads to the acquisition of some degree of sensitivity to mustard gas.
The initial signs and symptoms of a typical mustard gas burn aro an
erythema at the site of contact, often accompanied by some itching; the capillaries become engorged, and oedema, with thickening of the skin, supervenes.
The erythema deepens, and in severe cases may even assume a livid hue; a
pale, parchment-like area makes its appearance in the centre of this erythematous zone, and a vesicle, tensely filled with clear, yellow serum, gradually
forms. This vesicle is the result of an inflammatory exudation of fluid which
may continue for several days, according to the dep th of penetration of the
liquid mustard gas; the exudate, however, contains no actual mustard gas.
If the liquid contamination of the skin be widespread, as in a smear or
splash, the erythema is followed by the appearance of numerous small vesicles
which gradually coalesce to form large blebs, the underlying area being raw
and oedematous; such blisters may continue to develop in crops for several
days after contamination.
There is no evidence that any of the liquid mustard gas finds its way
into the general circulation. Apart from the itching-which may be most
severe where warm moist parts of the body are affected- there is little or no
irritation except som e stinging while vesication is developing, and no pain
follows the appearance of the latter. The danger of sepsis following, however,
is a real one, especially if the blistered area be extensive, as the tissues affected are devitalised, and the blood supply is impaired.
In the absence of secondary infection no constitutional disturbance is
usually noted, and primary shock is absent. Healing, however, is a slow process
(partly because the blood supply has been damaged, and partly on account
of residual mustard gas or its derivatiws persisting in the tissues). The result-
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ing scar, which is soft and pliable, often assumes a coppery pigmentation
which disappears after a time.
(b) On clothed skin.- Drops of liquid mustard gas on clothed areas of
the body act by virtue of the high concentration of vapour evolved , the warmth
of the underlying skin naturally assisting the process. A gross contamination
of the clothing, on the other hand, such as may be produced by splashes or
by accidental spilling, may result in actual contact of tho liquid with the
skin, when the action of the vapour would be superadded to that of the liquid.
All ordinary clothing is pervious to liquid mustard gas; but it is obvious
that penetration will be much more rapid in the case of the single thin cotton
garment of tropical and sub-tropical countries than with the multiple layers
of woollen clothing worn in temperate climates.
If the garments be damp or wet, small drops of liquid mustard gas will
readily penetrate and burn the skin. Although no reasons can be given for
this, it has been proved experimentally to be an accurate statement of fact.
(2) Eye Burns due to the Liquid.
Contamination of the eye by spray or splash represents one of the gravest
dangers to which the body can be subjected in the presence of liquid mustard
gas, as permanent damage will result.
The degree of discomfort which immediately follows contact of the liquid
with the eye may be slight, and usually subsides; symptoms often commence
within half-an-hour, however, and within an hour or two the eye is inflamed
and the eyelids are swollen and painful.
The clinical signs are ushered in by profuse lachrymation and conjunctivitis, and the condition develops with great rapidity. The eyelids become
painful, swollen and greatly thickened by oedema, the palpebral conjunctiva
is red and oedematous and the cornea develops opacities, while the ocular
conjunctiva becomes congested and shows signs of ulceration. Intra-ocular
tension is increased, pain and headache are seYere and a muco-purulent secretion exudes from the closed eyelids. Photophobia and blepharospasm may be
extreme, and great difficulty is encountered in examining the swollen and
painful eye.
Following actual liquid mustard gas contamination of the eye, large
areas of the conjunctiva may readily be shed, and partial or complete loss
of Yision results from the extensive ulceration and subsequent scarring.
Persons who have suffered from severe liquid contamination of the eye
are liable to a recurrence of the symptoms on the slightest abrasion eYen up
to 20 years later. This is probably duo to the devitalised condition of the eye.

31. Need for P reventive T reatment in cas e of Mustard
G a s C onta m in a t ion

In reading what follows on the treatment of persons contaminated by
mustard gas, it should be remembered that many of these may also be suffering from wounds or physical injury. Such casualties will have to be dealt
with according to the particular circumstances of the case, but the treatment
for contamination should follow that laid down in the later sections of this
chapter so far as is compatible with the nature of the wounds. Clothing
should be completely removed, and tho patient himself thoroughly cleansed
in order to remove the contaminant, before the wounds are dressed.
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Preventive treatment consists essentially in the speedy and complete
remoYal of all con taminated clothing and in freeing the skin from the contaminant, wheth er liquid or vapour.
Exceptions to, or modifications of, this general rule may be met with, as,
for example, in the case of a small localised liquid contamination of the bare
hand. or after exposure to a low concen tration of the vapour, when prompt
local cleansing of the skin or a change of clothing respectively will suffice.
In view of the r apid penetration of the skin by mustard gas, treatment
should not wait until a doctor is called, and it is part of the training advocated
in A.R.P . Handbook No. 1 (Personal Protection against Gas) that all members
of air raid precau tions services, and as far as possible th e general public,
should be taught to under take t reatmen t for themselves. Jever theless it is
a matter of importance that it should be thoroughly understood by doctors.
Each case will have to be considered on its merits, but, whatever the type
or extent of the contamination, speed is the essence of all preventive treatment.
Dela~· of a minute or two in the case of liquid contamination, or of ten t o
fift een minutes following exposure to the vapour, before cleansing of the skin
is under taken enhances the danger and may r esult in definite burns of the
affected areas.
\\hen the skin is hot as a result of exercise, and in hot or tropical countries, the results obtained by all preYentive methods of decontamina tion of
the skin are inferior to those obtained when the skin is cool and dr.r, and the
need for prompt action is even greater.
After removal of a ll contaminated garments (which m ust not be used
again until decontamina ted ) preventive treatmen t of the skin should be undertaken withou t delay. The choice of methods is not large, bu t one or more
of them sho uld be readily available at a ll times. The method adopted must
he that which can be most promptly applied.
'

32. Preventive Treatment for Contamination from
Mustard Gas Vapour

After contamina tion with the vapour of mustard gas-i.e., after exposure
to an atmosphere contaminated with the gas, or when the outer clothing has
been sprayed , or has otherwise come in contact with the liquid form of the gas
- preventive treatmen t should consist of a r apid removal of all clothing, followed as soon as possible by a thorough washing of the whole body surface
with soap and water, preferably u nder a shower.
Lavage of both eyes with warm wa ter or normal saline should be carried
out as soon as possible, and should be repea ted every two hours. Similarly,
the effects of vapour contamination of the nasopharynx may be minimised
by prompt irrigations.
Attention is directed to the paragraph a t the end of Section 10, describing the fundamental differences between affections of the eyes b.r lachrymatory
and b.r vesican t gases.
33. Preventive Treatment for L iquid Mustard Gas Contamination

The following methods are possible :(a ) Bleach treatment.- Thoroughly r ub into the affected area, for a minut9
or so, either bleach ointment or other approved protective ointment. or aqueous
bleach paste. T his procedure chemically neutralises t he mustard gas.
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As a first step in the prevention of burns, when the contamina tion is
small and localised , thorough rubbing with the ointment, is the method of
choice. For extensive contamina tion by the liquid, however, a thorough inunction with aqueous bleach paste will b e found more easy of application.
When the operation is completed the ointment should bo wiped off, or,
if the aqueous paste was u sed , the affected p art should be flushed with water
- the object being, in each case, to r emove surplus bleach from a potentially
injured area. Bleach will destroy free mustard gas quickl y, but it will also
irritate the skin if left in contact with it. Care must be taken to prevent
a ccess of bleach to the eyes.
Bleach should not be used if an ery thema has already developed, as i t
aggravates the condition.
Actual v esication of th e skin by drops from mustard gas spray may be
avoided if preventive treatmen t be und er taken within a minute or two after
contamination. Even though the delay be longer, bleach will still be the
m ethod of choice so long as liquid mustard gas is visible on the skin, as it will
mitigate the severity of the resulting burn.
Bleach ointmen t is made by mi"ting equal parts, by weigh t, of "supertropical" bleach and whi te mineral jelly, while the aqueous bleach paste
consists of " supertropical" bleach mixed to a creamy consistency with water
- roughly, one part of bleach to one or two parts of water by volume. The
ointment keeps well in temperate climates, while the aqueous paste retains
its effectiveness for several days if it be stored in enamelled containers with
well fitting lids; for t ropical climates a special protective ointment is desirable.
Bleaching powder is ordinary chloride of lime, while " supertropical"
bleach is the same substance stabilised by the addition of quicklime, and
fulfilling certain conditions of stability and chlorine-content.
Ordinary bleach is more irritating to the skin than the supertropical
variety, but in the ab sence of the latter is suitable for preventive treatment
when made up as an ointment with white miner al jelly, or into a paste with
water , provided prolonged storage is not required.
The use of white mineral jelly is essential: yellow mineral jelly in contact with bleach may generate heat, and m ay even produce combustion on
storage. If mixing is carried out in bulk, the employmen t of a mill is advocated
in order to ensure a thorough and uniform consistency.
(b ) R emoval of contamination by means of a solvent.- Sw ab the contaminated ar ea repeatedly with petrol, kerosene, carbon tetrachloride (but see Section
56) , or other solvent of liquid mustard gas. It is important to r emember that
these solvents do n ot destroy the gas, but merely dissolve it; hence the swabbing must be confined strictly to th e con tamina ted ar ea, and must be repea ted.
T his method is effective if carried ou t by skilled indiYidua ls, and solvents
are within easy reach ; certain precautions, however , are very necessary.
Oilskin or rubber gloves mu st be used if available ; otherwise, the swab should
be only partly immersed in the solven t, and it should be held b etween finger
and thumb by the dry portion, or preferably in forceps, the wet portion is
then applied to the con taminated skin so as to soak up the liquid contamination, care being taken tha t none of the solvent runs over the skin of either
the subject or the operator ; the contaminated swab is then discarded and the
process is repeated for several minu tes with fresh swabs, or as long as the
charactC'ristic odour of the gas persists on the skin. Thorough washing with
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soap and wa ter, if available, will complete the treatment. The contaminated
swabs, must, of course, be destroyed by burning and the glove and forceps
decontaminated.
One disad,·antage of this method in the hands of unskilled persons is
that t he solvent is apt to ''run" on the skin and cause burns on areas comparatively far removed from the original site of contamination; a further disadvantage is the liability of the opera tor's fingers to become contaminated
in the absence of gloves. Employed with care and intelligence, however, the
method is valuable in an emergency.
(c) Thorough washing.- Wa sh thoroughly the affected part with soap
and watet , using frequent changes of water. This process does not destroy
the mustard gas, but merely r emoves it in the lather; the scrubbing must,
therefore, be confined to the contaminated area, and the hands should be
safeguarded, if possible, by suitable gloves.
If the liquid contamination be small, localised and of known situation,
this is an effective method of removing it if carried out promptly. In any case,
vesication of the skin is usually preven ted if the treatment is not delayed beyond five minutes, though an erythema will probably re ult.
\Yith a gross contamination, or wh en the drops of liquid mustard gas
are multiple, the results of scrubbing with soap and water are unfavourable,
as it is difficult to avoid spreading the contaminant in the soapy lather to
surrounding areas. Under these circumstances bleach treatment is the method to adopt if available.
hould it not be i:ossible, however, to deal with such a contamination
until some time has elapsed, thorough washing should still be carried out at
the first available opportunity in the hope of mitigating tho degree of burning.
(d) Special treatment fo r eyes.- Apart from tho skin surfaces, the only
other areas to which preventive treatment can be extended are the eyes.
Contamination of the eye by liquid mustard ga presents a very serious
problem.
hould an eye be contaminated by the liquid, however small the
drop may be, immediate preventive t,reatment, should be undertaken. ~one
of the method s recommended for the skin is applicable for t,his purpose ; simple,
but rapid , removal of the contaminant by bland , unirritaling method s is
indicated.
This may be done by thoroughly flu hing out the conjuncti,·al sac with
warm, plain water, or some bland solut,ion, after opening the eyelids wide.
This flushing should be most thorough and should be repea t,ed hourly in the
hope of mitigating the damage to the eye. Ii evidence of local irritation appears, a drop of liquid paraffin or castor oil should be instilled lo prevent the
eyelids adhering. Cocaine is contraindicated.
34. Curative Treatment for Mustard Gas Casualties*

The first essential in the treatment of mustard gas casualties is the prevention of further infection from contaminated clothing; it will be n ecessary,
therefore, to strip the patient completely and to wash the entire body surface,
employing frequent changes of soap and water. The opportunit,y should also
be taken a t this stage to douche the <'yes thoroughly.
The second essential is to relieve immediate symptoms.
The question of treatment is best dealt with by taking in succession
the Ya rious parts affected .
Tbc treamen t or Lewisitt> casualities Is almost Identical. except tha t vesicles are opened
to lessen the danger or arsenic poisoning.
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(a) T reatment of the Eyes.
Although liquid contamination of tho eye may produce some irritation
un contact, t his u sually subsides and may be followed by an absence of symptoms lasting about half-an-hour. Within one hour, however , the eye is red
and swollen, and tho lids are half closed. It should be unnecessary to stress
the futility of waiting for such signs, or for subjective symptoms to appear,
before undertaking systematic treatment. The risks attending liquid contamination of the eye are so graYe that any history of such an accident should
be sufficient to justify immediate and thorough treatment.
At this early stage treatment is limited to thorough and frequent lavage
of the eye with a warm 2 per cent. solution of boric acid, or normal saline
solution, in the hope of mitigating the severity of the inevitable lesion.
After the onset of clinical signs, treatment is largely symptomatic, and
fo the earlier stages will be confined mainly to the relief of pain and to free
irrigation; the latter, howeYer , will present some difficulty owing to the intense photophobia and blcpharospasm which exist , and the general oedema
which perYades the tissues.
Wilen spasm and pain are marked the application of sterilised 1 per
cent. atropine ointment (or p erhaps an aqueous solution or lamellae) every
12 hours will give r elief, and in all cases where the cornea is a.ITected this treatment should be persisted in. Cocaine should not be used to allay the pain,
as this drug, which exerts only a transient anaesthetic action, tends to loosen
the corneal epithelium and facilitate ulceration.
Free drainage of the discharge is essential, and on no account should the
eye be bandaged as this will only r esult in damming back the secretions with
disastrous r esults. Shades of brown paper or other light material may readily
be improYised to relieve the photophobia, and a few drops of sterilised liquid
paraffin may be inserted several times a day to prevent the eyelids becoming
glued together and impeding free drainage.
When the discharge becomes muco-purulent the instillation of a weak
(2 per cent.) solution of argyrol or protargol twice daily will be found useful.
This treatment is of particular importance when the cornea is grey and roughened, in order to avoid the danger of an infiltrating ulceration. Should this
occur, the ulcer may be cautiously cauterised by the light application of pure
carbolic acid put on with a nearly dry brush slightly moistened with the liquid.
Frequent bathing and hot applications over the closed lids four times a day
will a ssist in r elieving pain.
If hypopyon supervenes and does not clear up with hot bathing, atropine
and frequent cleansing of the conjunctiva! sac, Saemisch section is indicated.
\Yith vapour contamination of t he eye the prognosis is very much more
fa\'Ourable, and it is important that the patient be r eassured from the outset
that his eyesight will not be lost. Treatment, however , must be prompt and
assiduous, as all contamination of the eye, however light, is a prolific source
of invalidism.
For mild cases, where exposure to the vapour has been of a short duration,
frequent lavage or warm irrigations every two hours will suffice to clear up
the condition. The instillation of a few drops of liquid paraffin will prevent
the t endency of the eyelids to adhere, and a quiet, darkened room or an eyeshade will materially add to the patien t's comfort if any degree of photophobia
be present. An astringent lotion and general tonic treatment will complete
the cure.
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In more severe cases, however , both pain and spasm may be marked,
and the cornea may be affected. Under these conditions the trea tment should
be on the lines of that r ecommended for cases of liquid contamination, the
primary indication being the prevention of corneal ulceration or the formation of adhesions.
(b) T reatment of the Respiratory Tract.
The early rhinitis is usually overshadowed by the condition of the eyes ;
should ther e be pain and dis tressing discharge it may be treated with copious
warm douches of sodium bicarbonate in 5 per cen t. solution several times
daily. I n the rare cases where a per sistent muco-purulent discharge, associated
with ulceration and occasionally with epistaxis, is long continued , an astringent
lotion containing zinc sulphate with boric acid ·will be found h elpful.
L aryngitis.- The laryngeal irritation is best dealt with by topical treatment such as laryngeal spraying or by the inhalation of steam from a pint
of boiling water containing a teaspoonful of a mixture of m enthol grs. 10 in
I oz. tinct . benzoin. co.
Broncho-pneumonia. -As the majority of deaths from mustard gas in
the last war were due to secondary infections of the respi.Tatory tract, treatment should be directed, from the outset, towards combating bacterial inYasion of the bronchi.
As a preliminary step against extraneous infection, all cases of mustard
gas poisoning in which the respiratory tract is involved must be kept apart
from other patients suffering from infective pulmonary disorders; they should,
if possible, be segregated in special wards, and the onset of broncho-pneumonia
in one of them should entail his isolation.
The routine employment of volatile antiseptics from t he earliest stage
'"-ill be facilitated by the adoption of a pliable, p erforated mask, fashioned
in th e form of a Burney Yeo inhaler, containing a pad of gau ze on which a
few drops of the antiseptic are placed hourly. A useful formula is the following:M enthol . . . .. . . . . ..... . .. ... ....... .. .. . .... .. gr. 20
Chloroform ... . ....... . . . ... ...... . . .. . . . ... . . . min. 60
Creosote ... . ... ... . . . . . ..... . ......... . .... . . . min. 60
01. Eucalypti .. . .... . . . .. . . ... . . . .. . . ... .. ... . . min. 20
Tinct. Iodi . ..... . ... . ... . .. . .... . . . . . .. . ...... min. 30
Sp. Vini Rect . .. .... . . . . . ..... .. . ... ... .. . ..... to one ounce
The value of menthol in mustard gassing is enhanced in those cases which
require operative treatment for some concomitant wound. In these cases
the laryngitis is such that, until it has been a llayed by the inhalation of ment hol, it may b e impossible to induce anaesthesia, as the anaesthetic sets up
paro>..~'sms of coughing.
In the various stages of the broncho-pneumonia, treatment is symptomatic
and follows the recognised rules of procedure, including the employment of
expectorants when the muco-pus is tenacious and difficult of expulsion. It
may be stated here that the prophylactic venesection advocated for phosgene
cases, which is of value in the early treatment of pulmonary oedema, has no
place in the treatment of mustard gas cases. though occasionally it may be
indicated at a later stage to relieve the right h eart of embarrassment and
cyanosis induced by a diffuse broncho-pneumonia. The same may b e said
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of oxygen therapy, which, although essential in the pulmonary oedema caused
by phosgene, is only indicated occasionally and at a late stage in mustard
gas poisoning when a condition of oxygen want is establish ed as the result
of grave and widespread pulmonary damage.
(c) Treatment of the Skin.
As in other regions of the body, septic infection is the most potent factor
in delaying the satisfactory h ealing of skin burns. When it is remembered
that mustard gas penetrates, and in so doing devitalises, the skin, it is obvious
that early preventive treatment is of paramount importance, inasmuch as
it will lessen the severity of the skin burns and reduce the risk of sepsis, and
that any curative treatment should have some antiseptic value.
As a preliminary to all local treatment it is essential to cleanse the skin
as thoroughly as its damaged condition permits, and to clip shor t all hair,
if any, on the affected area. It may be useful to repeat here that the application
of bleach in any form to a skin which is already showing signs of damage will
aggravate the ensuing burn. I t must also be noted that skin surfaces damaged
by mustard gas are exceedingly susceptible to trauma, and that even the continued pressure of an ill-fitting bandage may lead to an extension of the damage.
As treatment will vary according to the nature and degree of the burns,
it will be best to consider these in detail:(i) Erythema.- Mild cases which do not proceed beyond an erythema heal spontaneously, with possibly some desquamation and pigmen ta tion. They may be compared to sunburns in severity and discomfort, and clear up just as readily. If t he skin is unbroken a mildly
antiseptic dusting powder may be a pplied.
(ii) V esication.- It is t his stage that will afford a critical test of successful treatment through the elimination of secondary infection, as the
devitalisation of the tissues in these cases is much more profound.
Any available cleansing treatment in use in surgical practice will suffice
for the undamaged skin surrounding the burn itself. In the last war extensive
use was made of Eusol and of Dakin's solution for the treatment of burns,
but they are too painful for continued use on raw surfaces. Picric acid and
similar powerful germicides are undesirable b ecause of the toxic symptoms
that may follow their absorption,· while ointments and pastes are, as a rule,
contraindicated because of their tendency to seal up discharges; for the same
reason powders are undesirable as they are apt to produce crusts which retain the discharge.
When discrete, circumscribed blisters make their appearance they should
be evacuated, under aseptic conditions, by means of a hypodermic syringe
or a sterile needle, gentle pressure being applied, if necessary, upon the walls
of the blister with a sterile swab to ensure complete evacuation ; the intact
epithelium should then be allowed to collapse and seal down the raw, sensitiw
surface underneath. This evacuation of fluid from blisters may have to be
repeated owing to the continued oozing of serum from the raw area; if this
procedure be delayed some hours the scrum may be found to have coagulated,
in which case the overlying epithelium should also be removed. The further
treatment of these circumscribed vesicles consists in the application of dry
dressings.
Satisfactory results have followed the use of crude cod liver oil in the
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treatment of comparatively small mustard gas burns after evacuation of the
blister and removal of dead skin : the healing of the burns was rapid . Tho
oil is freely applied on lint, which is then covered by a pad of cotton wool.
The dressings are changed daily; little or no irritation is caused, and the oily
dressings come off easily and without pain.
When larger areas are affected, however, and when the blisters are confluent, better results will follow the use of a non-irritating antiseptic such as
" Dettol'', made by adding 20 per cent. by volume of " D ettol'' to a freshly
prepared 5 per cent. solution of tannic acid. After evacuating all blisters
and removing the loose epithelium, the solution is applied directly to the raw
surfaces either as a spray or, preferably, on lint, as a coagulum appears to
form more quickly on a moist dressing than when an atomiser is used. Three
or four layers of the lint are soaked in the mixture and applied to the burnt
area, which is then covered lightly with cotton-wool and a gauze bandage;
the cotton-wool and bandage may be removed every two or three hours, but
the lint is left in position and is re-soaked. The entire dressing may be removed at the end of 8 to 12 hours, by which time a firm coagulum has formed;
this is then sprayed with 5 per cent. tannic acid solution and dried.
A further step towards the reduction of possible infection may be taken
by swabbing a large area surrounding the burn with the antiseptic, for the
sepsis which sometimes occurs at tho edges of the coagulum appears to origil!ate
from the surrounding skin ; further, it is advisable to repeat this swabbing
every four or six hours until the coagulum has separated.
After the separation of the coagulum, the general principles of wound
treatment are applied to the unhealed areas which remain; stimulating lotions
or scarlet red ointment will be found of use in encouraging the growth of new
epithelium.
In cases where the condition is already septic continuous baths, at body
temperature, of a mildly antiseptic nature will prove both soothing and efficacious, while hot hip baths of isotonic salt solution are helpful in allaying
the intense irritation of mustard gas burns of the groin and genitalia. If hot
compresses or fomentations be employed, lint should bo used in preference
to gau ze as it is less painful to remove; oiled silks should be avoided, as they
keep the burns sodden and retain the discharge.

35. General Treatment for Mustard Gas Casualties
Where nausea, vomiting or epigastric discomfort is present, the diet
should be light and fluids may be given freely; should these not be retained,
the administration of 10 to 20 grs. of sodium bicarbonate may be of assistance,
and the patient should be encouraged to drink water freely. As convalescence
proceeds, and in all cases of uncomplicated body burns, a full diet is required,
and this should be as varied as possible. Cases showing evidence of commencing fever, which may be a prelude to broncho-pneumonia, should be suitably
dieted.
Experience has shown the importance of combating functional aftereffects. Functional disorders fall, in the main, into two classes. In the first,
exposure to gas, often to a minimal and barely toxic concentration, may yet
prove the :final factor in upsetting a nervous system already breaking down
as the result of physical or mental strain. In such circumstances, and especially when combined with ignorance, it may produce an "anxiety state"
similar in all respects to the neurosis so common in the last war.
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The second class is a more important one, because in these cases alocal,
but real, organic lesion from mustard gas causes certain irritant re.fl.exes, such
as coughing or photophobia, and these sensory re.fl.exes are perpetuated by
introspection, almost in a form of conversion hysteria, long after their organic
cause has been cured. Lack of appreciation of this possibility by doctors
will cause much delay in discharging casualties.
Functional photophobia and aphonia are responsible for the great majoiity
of cases. This is not surprising when it is realised that the initial trauma
affects a highly organised special sense, and that fear of blindness or dumbness
resulting from the injury may very well act to prolong the symptoms. Illadvised and unnecessary treatment, however, is also a probable factor in
many cases, as, for example, the continued retention of eye-shades long after
the necessity for them has passed and the actual lesions have totally disappeared. There can be no doubt that the suggestive influence of wearing a
shade under these conditions will prolong the functional manifestation.
Persistent aphonia, often accompanied by a useless, harsh cough, is
another striking evidence of auto-suggestion arising from the initial laryngeal
irritation. The characteristic cough is either dry, or accompanied by watery
sputum mainly of salivary origin; it is usually much worse at night, and is of
a ringing, harsh quality. If the doctor realises the nature of the condition
and giYes the patient confidence in his early recovery, this functional aphonia
yielas Yery rapidly to treatment by suggestion and breathing exercises.
Of all after-effects, functional or organic, those which seem to affect
the heart present the greatest difficulty in assessment. Disordered action
of the heart ("D.A.H." or effort syndrome), with its shortness of breath and
tachycardia following exercise, arises from so many diverse causes
that gassing was naturally regarded as one of them. It is clear, however,
that under competent medical treatment, the incidence of "D.A.H." in mustard
gas casualties should be very low provided that serious complications, such
as broncho-pneumonia, have been absent.
36. Invalidism after Mustard Gas Poisoning
Experience from the last war showed that the chemical damage to the
skin, to the respiratory passages, and to the outside of the eyes might cause
prolonged devitalisation of these tissues and a poor resistance to secondary
bacterial infection but no deeper trouble resulted. There has been no s ubsequent evidence of the irritation leading to later malignant changes in any
tissue. The skin ultimately regained perfect vitality. The trachea and bronchi
in some cases showed a tendency to relapses of bronchitis, but there was no
special proneness to pulmonary tuberculosis. In a few, and fortunately very
rare, cases the cornea never regained its natural vitality, and after even 15
or 20 years a superficial abrasion and infection might spread rapidly and cause
permanent loss · of sight.
Invalidism in general was not prolonged, but it should be remembered
that the casualties dealt with in the war were very largely from exposure to
mustard gas vapour and only rarely had they been affected by direct splashes
of the liquid. In all cases admitted to hospitals there was some degree of
conjunctivitis and laryngitis as well as skin burns. The skin lesions from
vapour healed quickly, usually in less than a month. Prolongation of invalidism was due rather to trouble in the respiratory passages and eyes, and to
general debility. By following up the times of recovery in a large number
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of cases at convalescent depots in France, it was proved that at least 75 per
cent. of mustard gas casualties admitted to hospitals on the lines of communication, these being the severer cases evacuated from the army zone, could be
returned to full duty in less than eight weeks. This involved an average
stay in hospital of two to three weeks, during the last half of which time the
casualties did not requfre to be in ward beds or to be specially attended by
nursing orderlies.
The worst cases might remain in hospital for two months or eYen longer.
Photophobia, either functional or associa ted with a tendency to recurrent
keratitis, often lingered. Next as causes of invalidism came bronchitis and
laryngitis, and lastly D.A.H. and neurasthenia or some general debility.
But out of a group of nearly 800 severe cases detained in hospital beyond the
ninth week, none died and ultimately only 0.5 per cent. were discharged as
permanently unfit for service. The ultimate invalidism from mustard gas
yapour was therefore very small. As in the instance of phosgene poisoning,
it is probable that any persistent chest trouble was due to mischief wrought
by the smouldering inflammation of secondary bacterial infections rather
than by a direct chemical action. Doctors should realise that gas poisoning,
whatever the chemical irritant concerned, does not in itself cause a permanent
poisoning of the patient or chronic impairment of his health. It is necessary
to insist on this truth lest the patient be allowed to develop a morbid dread,
and drift into neurasthenia and general debility.
APPENDIX A

TABLE OF GA ES
Example.

Properties.

,_ _ _ _
E_ff_e_ct_s_.____ ,

R emarks.

Tear GasesChlor-acetoA solid. Almost invisible Irritation or stinging of eyes Respirator affords
1 followed by copious flow of complete protecphcnone (C.A.P .) in gaseous state.
(non-persistent). R ecognised by irritation! tears and spasm of eyelids. tion.
to eyes.
light skin irritation.
Ethyl-ioclo-acetate A dark brown liquid. InDo.,
but no skin
D o.
(K.S.K )
visible in gaseous state. irritation.
Recognised by irritation
(persistent).
to eyes.
Bromo-benzylA yellowis h-brown cry- imilar to K.S.T<.
Do.
cyanide (B.B.C.) stalline solid when
(persistent).
pure.
As used-a liquid mixture. Invisible in gaseous state.
Nose Irritant
GasesD o.
Di-phenyl-chlor- A colourless, crystalline P roduces sneezing; burning
arsine (D .A. )
solid which when heat- pain in chest, throat, no ·e
(non-persistC'nt). eel gives off an almost, and mouth; mental depresodourlcss smoke. Gen- s ion.
erally invi sible except
near the source. Can
still be effective although not visible.
Recognised by effects,
which are slightly delayed.

I
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TABLE OF GASES
Exampl e.

Proper ties.

Effects.

R emarks .

Di-phenyl-amine- A bright yellow, crystal- Produces sneez ing; burning Respirator aff ords
General pain in chest, t hroat, nose complete protecchlor-arsine(D.l\I. ) line solid.
(non-pers istent). properties s imilar to and mouth; mental depres- ti on.
D.A.
sion.
Do.
D o.
Di-phenyl-cyano- A cryst all ine solid with
a rsine (D .C.)
properties si milar to
(non-persis tent) . D . A.
Lung Irritant
GasesA gas-greenish colour. Highly letha l.owing to damDo.
Chlorine
(non-persistent) . Corrodes metals.
Is age to lungs. Early sympdissolved in water. toms· cough and watering
Signs of lung
Will eventually rot of eyes.
clothing.
damage develop la ter.
Smell of bleaching po\\·der.
Do.
Phosgene
A gas-almost invisible.
D o.
(non-persistent). Corrodes metals. Is
rendered less eff ective
by heavy rain.
Smell of musty hay .
D o.
Do.
Di-phosgene
A colourless liquid. In(non-persistent). v isible in gaseous st ate.
Do.
Chloropicrin (P.S. ) A colourl ess, volatile.Generally si milar to above.
(i::emiliquid with a pungent1Also causes s ickn.ess and
pNsistent ).
odour.
slight irritation of eyes.
Blister Gasespro(1) Vapour.
Respirator
1\lustard gas(II.S.) An oily liquid which may
(vPry persistent) vary in colour fr om (a ) In eyes; irritat ion and tects eyes and
dark brown to straw inAammation with swell- lungs only.
yellow. Soluble in oil ing and T emporary loss of
and spirits. ~eutralis- vi ion usually develop
eel by bleachi ng pow- within 24 hours, but tears
der. Great power of ea rli er if t he vapour conpenetration.
centration is high.
mell of garlic, onions, (b) In lungs; loss of voice
horse-radish o r must- and cough. Later possibly
a rd . Liquid may be bronchitis and bronchosern.
pneumonia.
(c) On skin; redness, irritat ion and p erhaps bl ist ers;
but to an unprotected
m an, the eye damage is
worse than the lung or
skin eff ects.
(ii ) Liquid.
(a) In eyes; immediate irri tation, eye closes in
about one hour.
(b) On s~d n ; no irritation.
redness in 2 hours follo\\·ed
by blister in 12 to 24 hours.
(c) The effect of swallowing
food contaminated by li qquid mustard gas is severe,
injury to stomach and intrstines.
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APPEND IX A

TABLE OF OASES
Example.

Properties.

Remarks.

Effects.

Lt•wi>-ite
.\. colourless liquid when
(i) Vapour.
(wrY persistent, pure; brom1 in the Cau8es severe irritation to Respirator
prohut less so than crude state. Gives ofT no~e.
H ence respirator! tects eyes and
mu,.ta rd gas) .
an invisible gas. l s will be adjusted immcd- lungs only.
rapidly destroyed by iately so that there will be
water and any alkali. no permanent efTccts on
Great power of penc- eyes, nose or lungs. Is ,
tration.
H as a low lt·~s efTeetive on skin than
frrezing point.
mustard gas vapour.
8mrll of geraniums.
(ii ) Liquid.
(a) In eyes; immediate ef1 foct and permanent injury. I
(b) On skin; blisters de\·elol>
more rapidly than wit l
mustard gas.
Para lysant
GasesJlydrocyanic acid A colourk·~s volatile liq- 'mall amounts of vapour Respirator affords
(non-prrsistent). uid with a smell of cause giddiness and head- complete protechit ter a lmonds.
ache; larger doses cause tion to the lungs.
unconsciousness and cleat h
Hyd rogen
,\. colourless gas with 'mall closes cause irritation Respirator affords
sulphide.
charnctt'ristic smell of of eyes and nose; large complete protecnon-persistent). had rgg".
do~rs cause unconsciouslion.
nr~~ and death.
Other GasesC':irhon monoxide ..\ eolourlrss, odourlrss Causr~ giddint'ss, tirednt'~s . Rt•spirator
docs
(non-pt'rsistent ). ga~.
t ht•n 1111consc iousness and not protect
drnth.
against th is gas.
Unlikely to be
usrd as a war
gas on account of
it s physical prot
pNlies.
!\1trous fumes
llC'rlcli:-h-hrown
fumes. Irritation of nose, throat Respirator gives
,non-persistent). Pungent smell.
and lung~.
adequate
protection for limitt'd periods.

I

I

In the case of Lcwisitc if vcsication occur, and especially if t he area thus
affected be extensiw, it is essential that the fluid in the bli ter be evacuated
C'arly, the epithelium remoYed and the raw surface irrigated, in order to lessen
the danger of ab orption of arsenic. In the absence of sep is uch burns heal
more rapidly than the corre ponding mu$tard gas burn .
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J N view of the unhappy fact that our country is now in a state of war your
Editors have thought it to be fitting to devote this number to the subject
of Air Raid Precautions. The probability of any city, town or village even
in this sea girt province being bombed is in all likelihood quite remote. It
must, however, be considered a possibility and the wisdom of taking precautions is beyond question.
It is considered to be a matter of national importance that as many as
possible of the medical practitioners in the country should learn the effects
of war gases and the appropriate methods of treatment. This is necessary
so that, in the even t of air attack accompanied by the use of gas, they can
treat casualties among the civilian population; and in addition they ·will be
able in time of peace to speak with authority on occasions when reference
is made to the dangers of gas in war. Great importance is attached to the
doctor, with the influence of his professional status, having the kno-wledge
and authority to speak on the problems which might arise if gas should unfortunately ever be used against our people. On this, as in other matters,
a doctor should be prepared to be consulted by his patients.
:Yfajor Gerald R. Burns who has had special training in dealing with the
casualties resulting from this type of warfare has guided us in the selection
of material deemed most practical from Air Precautions, Handbook No 3.
Medical Treatment of Gas Casualties.

H. W.S.
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Shankel, F. R., Windsor, (Hantsport).
INVERNESS COUNTY
Chisholm, D. N ., Port Hawkesbury.
Grant, T . E ., Port Hood.
Proudfoot, J. A., Inverness.
McNeil, A. J., Mabou, (Mcpy).
KINGS COUNTY
Bishop, B. S .• Kentville.
Bethune, R. 0 ., Berwick, (Mcpy).
de Witt, C . E . A .. Wolfville.
Morea.sh , R. A., Berwick.

LUNENBURG COUNT Y
Marcus, S., Bridgewater (Mopy).
Donkin, C . A., Bridgewater.
Donaldson, G. D., Mahone Bay.
Zinck, R. C., Lunenburg.
Zwicker, D . W. N., Chester, (Chester
Mcpy).
PICTOU COUNTY
Blacke tt, A. E., New Glasgow.
Chisholm, H. D ., Springville, (Mopy).
Bagnall , P. 0 ., Westville.
Crummey, C. B., Trenton.
Dunn, G. A., Pictou.
Parker, V. H. T ., Stellarton.
QUEENS COUNTY .
F ord , T . R ., Liverpool.
Smith, J . W., Liverpool, (Mcpy).
RICHMOND COUNTY
D e veau , G. R., Arichat, (Mcpy) .
SHELBURNE COUNTY
Corbe tt, J . R., Clark's Harbour.
Fuller, L. 0., Shelburne, (Mcpy).
Dins more, J . D., Port Clyde, (Barrington
M cpy).
Lockwood, T . C ., Lockeport.
Churchill, L . P., Shelburne, (Mcpy).
VIC T ORIA COUNTY
MacMillan, C. L., Baddeck, (Mopy).
YARMOUTH COUNTY
Hawkins, Z., South Ohio, (Yarmou th
Mcf.y).
Caldwel, R. M., Yarmouth.
Lebbetter, T . A., Yarmouth, (Wedgepor t).
LeBlanc, J. E ., West Pubnico, (Argyle
M opy).

Those physicians wishing to make use of the free diagnostic services offered by t he
Public H ealth Laboratory, will please address material to Dr. D . J . MacKenzie, P ublic
Health Laboratory, Pathological Institute, Morris Street, Halifax. This free service h aa
reference to the examination of such specimens as will assist in the diagnosis and control
of communicable diseases: including Kahn test, Wida.I test, blood culture, cerebro spinal
fluid, gonococci and sputa smears, bacteriological examination of pleural fluid, urine an d
faeces for tubercle or typhoid , water and milk analysis
In connection with Cancer Control, tumor tissues are examined free. T hese should
be addressed to Dr. R. P. Smith, Pathological Institute, Morris Street, Halifax.
All orders for Vaccines and sera are to be sent to the Department of the Public Health
Metropole Building, Halifax.
R epor t on Tissu es section ed and e llamln ed at t h e Provincial Pa thological Labora·
tory, from August 1st., to Septemb er 1st., 1939.
During the month, 263 tissues were sectioned and examined, which with 27 tissues from 7
autopsies, makes a total of 290 tissues for the month.
44
Tumours, simple .. .. . ... . . .. . . . .. . . .. ....... . ......... ... ...... . .
33
Tumours, malignant. . ... .. .... . . ... . ........ .. ........ . . . .. . ... . .
Tumours, suspicious of malignancy . .... .. ..... ... ........ .. ... .. . . .
Other conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6
27
Tissues from 7 autopsies . .. .. . . . .... .. . . ....... . . . . .. . .... ...... .
290
-
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Province of Nova Scotia Division of Vital Statistics

Provisional Monthly Report- July 1939
June,
1939

July, 1939

No.
No.
No.
No.
No.

of live births . ....................
of stillbirths ...... .. .............
of deaths ........................
of deaths under 1 year of age .......
of deaths from puerperal causes .. ..

.
.
.
.
.

Total

Male

Female

R ate

Rate

l ,Oll

496
19
268
36

515
15
230
19

21. 7
32 .5 **
10.7
54 .4*
6.9•

25 .3
30.6**
10.9
53.5*
6.1*

34
49
55
7

i:lphoid Fever . .. .. ......... . ....... . .
easies ....... .... ...................
Scarlet Fever . . . ..... . . ............ . ..
Whoofiin~ Cough ......................
Djht1er1a .... . .. ... .... ... . ........ .
I uenza . ............................
Pulmonary T uberculosis . ...... . . . ......
Other forms of Tuberculosis ............
Cancer and other Malignant tumors .....
Cerebral homorrhage, thrombosis and
ombolism .........................
Diseases of the Heart .............. .. ..
Diseases of the Arteries ................
Pneumonia (all forms) .. . . ... . ...... ...
Diarrhea and Enteritis under 2 yrs. of age
Nephritis . ............................
Diseases of Early Infancy ........... ...
Accident ..... ..... .. . ........... . .. ..

June,
1939

July, 1939

Int.
List
Xo.

Causes of Death

7

- ---

Total

10
11
23
24-32
45-53
2a
2b
90-95
{ 96, 97
99, 102
107-109
119
130-132
158-161
176-195

Male

1
10
37
4
56

1
4
19
2
19

17
95
39
21
2
34
32
34

9
62
20

Rate

Female

11

1
17
20
25

6
1
2
37

2.1
21.5
79.5
.6
120.3

33
19
10
1
17
12
9

36 .5
204.1
83.8
45.1
2 .0 •
73.1
3 1. 7•
73 . 1

Rate

33.3
66 .6
13 .3
137 . 7
20.0
1 2.0
115.5
51.1
•57 . 7
29 . •
53.5

!:'per
1000 Jive blrths.
1000 total births.

• Rate expressed as nu111bt<r or deaths
••Rat e expressed as number of stillblrt

Provisional Monthly Report of Births and Deaths July, 1939.
BIRTHS
"'

Live Births

i :;
~

{?.

IOli

'~ i~

~·- ~

_3"M.F. M .

F.

I .

Still

•8'rt..
M . F.

•

~

I

-

l ' ~ 1 !fl ~' 'd ;

C:"

N

1-= ! ~~ ~ ~ i~ ~ !~ ~ !'~ ~Ci~ ~ 5~ !ti
~ :3
230 7 Ss

M . F.

-N-ov_a_Sc_oti-a''-104
- 5
466 487Jo28134Jg151495 268
Annapolis... 21 21 9 10 2
.. .
.
13 7
26 25 12 13
..
I 1 . . 11 6
Antigonish.
~r.i Breton 210 202 94 105 1 2 8 3 5 74 36
chester ..
49 48 21 24 .. 3 1 1 .. 18 6
C\lmberlancl 7 1 70 36 31 3
1 l . . 35 17
DC1gby .. .... 33 32 14 17
I 1 1 .. 23 13
urr boro. . . 26 26 14 10 l
I1
7 3
~a ifax.. .. 215 206 96 92 10 s, 9 · 5 4 89 55
ants.... . . 47 45 25 19 I
2 2
13 6
1K'·verness... 36 33 11 20 I I 3 I 2 16 9
tngs.. . . .
73 72 29 40 1 2 1 I . . 50 28
l !'nenburg.. 44 44 22 18 2 2
57' 28
P
~tou . ...
74 71 36 27 4 4 3 '2 1 33 20
Ricetns.. . . . 28 24 11 11 1 1 4 1 3 5' 3
S~hmond ..
17 17 5 11
1 .. .. .. 13 9
.. .. 12 6
lburne.. . 19 19 6 10 2 I
V.•ctoria.
..
6
6 4 2
.. .. .. 3 2
Yarmouth ..
50 50 21 27 l 1
..
26, 14,
Note:

DEATHS

6
5'
38
121
18
10
4
34
7!
7
22
29
13
2
4
6
I
12

.. 3
.
I
. . 13
1
l 3
..
3

io

1
l .
2
..
..
I

loin;E
c

.
..
2
.
..
1
..

3

I
4
1

2
I
..

..

4
9

I ·3

c5

- 4

I

2 ..
1 ..
5 1
1 ..
..
2 ..
1 ..
4 ..
.
"2· 1 2
13 . .
1 l
2 ..
.. ..
2 ..
I ..
..

..
..

t3 ~·- X 0 <
56
I
.
6
4
7
1
3
14

17
..
..
5
..
.i
·2

··
l
5 ..
7' 5
3 1
.
1
21

I

3

I

95 39
2 1
1 ..
12 3
3 3
6 2
5 2
2
11

3
2
11
11
10
3
3
4

·

0..

21

~ >. Z 0- ~
2

.
6
1
..
..

l
..
..
..

6 ·6 ..
2 .i
..

1
2
5
4
.
3
2

3
2
l
..
..
..

·3

1

.

h

..

1
..
..
..
··

..
..

3z

34
.. 3
2 1
1 6
I ..
5 2
3 2
l
4 ·7
l
1
4 1
2 5
5 ..
1 2
..
1
1
1 3

These figures are based on the Birth and Death certificates received hy the Division of Vital Statistics.
H aliCax, N . S .. up to and including August Ill. 1939 and represent the number rtgistertd with the
DiVl•ion Registrars during the month of July. 1939.

34
3
3
5
2
2
..

·9
1
·i
2
3
..

'i

..
1
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T HEBoard
death occurred suddenly while presiding over a meeting of the
of Health in the City of Halifax of Dr. William Duff Forrest on
the afternoon of September 12th. Dr. Forrest was born in l 73, son of the
late Rev. Dr. John Fon·est, past president of Dalhousie University. He was
educated first in the public schools of Halifax and later at Dalhousie UniYersity
where he first r eceived his B.Sc. degree in 1895 and the M.D.,C.M. in 1898.
After serving as an interne at the Victoria General Hospital, Halifax, he went
to London, England, where he received the degrees of ::.\1.R.C.S. and L.R.C.P.
He established practice in Halifax in 1901 and was there from that time until
his death.
Dr. Forrest took an active part in public affairs throughout his whole
life. Besides his interest in medical matters he was an active member of the
Canadian Club, the Commercial Club, the Red Cross Society and the .AntiTuberculosis League. At the time of his death he was a director of the School
for the Blind, Chairman of the Board of Health for Halifax City and member
of the Legislative Assembly for Halifax Centre.
His funeral, which was one of the largest ever seen in Halifax, took place
from Fort Massey Church on Friday afternoon, September 15th., the pall
bearers were Premier Angus L. Macdonald, Mayor Walter Mitchell, Hon.
A . S. ::.\fac"Millan, Dr. James Corston, Dr. Angus ::.\1cD. :Morton and C. Jost
Hamilton.
There remain to surviYe him his wife, formerly :Miss Frances Thomas,
two daughters, Nancy and ::.\fargaret, and three brothers, Archibald A. and
George Munro Forrest, of Rye, New York, and Jack Forrest of New J ersey;
also one sister ::.\Iiss J ean Forrest of Halifax.
The BuLLLETIN extends its sympathy to Dr. Roberta Bond-)J"ichols on the
death of her husband, Dr. Edward \\ilber _ ichols, which took place at Halifax
on August 26th.
Dr. 1 ichols was born at Lansdowne, Digby County, and received his
first education in the schools of Digby County. Following that, he entf're<l
D alhousie where he took his B.A. in Arts in 1906 and four years later his
:11asters degree. He then went to Yale UniYersity and received his Ph.D.
degree in 1913. He first was instructor in Classics at, Yale for a number of
years, then returned to Dalhousie as Assistant Professor of Classics in 1919,
and at the time of his death was head of the department.
The BuLETIN extends its sympathy to Dr. C. O. Homans on the death
of his father, l\Ir. Stephen Remy Homans at St. ::.\IargareL's Bay on September
1st, in his seventy-ninth year. ::.\Ir. Homans was born at Clam Harbour.
Halifax County, and in 1905 moved to Port ::.\1outon where he remained until
seYen years ago when failing health forced him to retire from business. ince
that time he had made his home with hi son, Dr. Homan~, at Hubbar<ls.
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PYRIDILJM in the treatment of urogenital infections (cystitis, pyelitis [pyelonephritis],
prostatitis, and urethritis), affords prompt symptomatic relief, without

• urinary pH adjustment
• laboratory control for toxicity
• specialized diet
• accessory medication

A decade of service

for the production of its therapeutic effects

in urogenital

'Excerpts from a decade ofpublished

infections

literature supplied on request
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Personal Interest Notes
DR. THO.YIAS .A. LEBBETTER of Yarmouth returned to Boston in .August
to continue his post-graduate studies in .Advanced Cardiology under
Dr. Paul D. White at t he Massachusetts General Hospital. Dr. Lebbetter
expects to return to Nova Scotia in October.
Dr. and Mrs. Skinner and daughter Betty, of .Yiahone Bay, have i·eturned
from a delightful motor trip to ·1 1ontreal, Quebec, Boston and other American
cities.
Dr. T. B . .Yiurphy of Antigonish has returned after an extended postgraduate course in Smgery. The first part of his course Dr. Mmphy took
at the Chicago Post-Graduate School and later on he attended the Mayo
Clinic in Rochester, Minnesota.
Dr. and Mrs. W. W. Bennett have returned to New Germany from
England.
Dr. S. H . Keshen of Halifax was appointed Chairman of the City H ealth
Board at a meeting held on September 21st. He succeeds the late Dr. W. D.
Forrest, M.L.A., and his term will run for the balance of the current civic year.
The marriage of Dr. Margaret Elizabeth Burnside, daughter of Mr. and
Mrs. A. Kirk Cameron of :Montreal, to Dr. Norman Howard Gosse of Halifax
was solemnized at St. Andrew's Church, Montreal, on September 15th, "ith
Rev. F. W. Kerr officiating.
Dr. Harry Morton acted as best man for Dr. Gosse and the ushers were
Hugh Cameron, brother of the bride, and Gordon MacOuat of Lachute,
Quebec. Dr. Kerr was assisted by Rev. J.B. Paulin of Rosedale Presbyterian
Church, Toronto, cousin of the bride, while Professor J. D. K etchum of Toronto played the wedding music.
A reception for the immediate families only was held at the home of the
bride's parents. Later, the bride and groom left for ewfoundland, the bride
travelling in a stone blue wool ensemble with matching hat and black accessories.
Dr. R. Ian .:\Iacdonald of Toronto who bas been visiting his parents,
Dr. and .:\1rs. D. J . .:\1acdonald at Halifax, has returned home. Mrs. ~Iac
donald and her daughter are remaining in Halifax for a short time.
Of interest to many friends in the province is the marriage of Miss Claire
Marryatt, R.N., daughter of Mr. and .:\Irs. Wilfred R. Marryatt of Mahone
Bay, to Dr. Charles J. Macdonald, assistant medical superintendent of the
Victoria General Hospital, and son of Senator and Mrs. John .A. Macdonald
of Cardigan, Prince Edward I sland , which took place on September 1st at
St. Mary's Cathedral, Halifax. The bride was attended by Miss Christiania
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EXTENSIVE CLDHCAL INVESTIGATIONS
WITH RIGID STANDARDS ADOPTED AS
THE CRITERION OF CURE HAVE PRODUCED RESULTS WHICH JUSTI FY THE
COl\CLUSION THAT

DAGE NAN
2 SULPHANILYL-A.'1IN0-PYRIDINE
(SULFAPYRIDINE)

IS AN EFFECTIVE WEAPON
IN THE TREATMENT OF

ALL FORMS OF GONORRHOEA
Some of the advantages of Dagenan in the
treatment of gonorrhoea as demonstrated by
these workers are:

e

A greater percentage of cure than
has been obtained previously with any
other agent.

e

An appreciable reduction
number of t reatment days.

in

the

e

Absence o f complications after t r e atment has b een insti tu ted.
Doctors who have not received
Bulletin No. 3 on Da~enan
In t h e Treatment of Gonorrhoea are invited to request a
copy.

e

Rapid improveme nt of complicatio ns
originally present.

~p~~
OF

CAl\IAOA

1.IMITIED-MONTREAL

'
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Macdonald and the groom by Dr. James Donohue of Souris, P. E. I. Following the ceremony a wedding breakfast was held at the Lord Nelson Hotel
for the immediate families and intimate friends of the couple. Later Dr.
and Mrs. Macdonald left on a motor trip throughout Nova Scotia and Prince
Edward I sland.
The announcement is made by Dalhousie University of the appointment
as Assistant Professor of Physiology of Hugh Davson of London. Mr. Davson graduated from University College, London, 1931, with First Class Honours
in Chemistry and Physics. He continued his studies in London in Biology,
Physiology and Histology. He has held several demonstratorships in scientific subjects in the University of London, meantime carrying out research work
under the auspices of the Medical Research Council. In 1936-37, as Fellow
of the Rockefeller Foundation, he worked at Philadelphia, and elsewhere in
the United States. For the last two years he has held the Beit Memorial
Fellowship for M edical Research, carrying on his work in the United States
and London. More recently h e has acted as demonstrator under the celebrated physiologist Lovatt Evans, University of London. H e comes to Dalhousie University with the highest recommendations. Professor and Mrs.
Davson and their seven year old daughter, Caroline Jane, spent six weeks in
New York on their way to Halifax. Mrs. Davson (under her professional
name, Marjorie Heath), is a well known English portrait painter of notables
in the fields of art, politics and society.

Memor ia l Markin g Tatamagouche Nava l Battle o f 1745
is Formally Unveile d .

Pioneer days of the first colonizing of Nova Scotia in the eight.eenth
century when English and French waged a relentless struggle for supremn,cy
were vividly recalled and fittingly commemorated on August 30th, when a
beautiful memorial of Wallace freestone was unveiled to perpetuate the memory
of a rianl battle in the Tatamagouche Harbour in 1745. Dr. Daniel Murray
of T atamagouche unveiled the memorial and Professor D. C. Harvey, Halifax,
proYincial archivist and member of the Historic Sites and Monuments Board
of Canada, which erected it, was chairman.
The ceremony opened with the singing of "O Canada" and concluded with
The ~ational Anthem. The speaker of the day was F. H. Patterson, K.C.,
'l'ruro. author of History of Tatamagouche. He gave many interesting details
of events preceding the battle as well as the battle itself and of those who
took part. He said that one of two privateers who accompanied Captain
Donahew and his ship "Resolution" was from Rhode I sland and that in the
public square in ewport two of the cannon used in the battle were in evidence.
G. T. Purdy, M.P., also spoke briefly and former County Court Judge
Patterson was present on the platform. Following the unveiling all present
partook of a picnic on the Community Field.
The monument is placed just at the corner of the field overlooking the
harbour. It is in a fine location with a large elm tree overshadowing it.. The
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Normal Infants Relish S. M.A. -Digest It Easily and Thrive On It
When fed S.M .A . nor mal infants show steady progress in
growth , weight, bone development and tissue structure.

CALORIC VALUE
One fluid ounce of S.M.A. when diluted according to
directions is equivalent to 20 calories, the same caloric
value as one ounce of breast milk .
S.M .A. is the closest approach to human milk available for
use as a substitute food for infants depr ived of breast milk.
90% of all infants when fed S.M.A. will show a satisfactory
nutritional response. This h as been proven by actual
clinical experience.
S.M.A. costs less than le per ounce ready for feeding.
S.M.A. is antirachitic-no additional supply of Vitamin
A and D, such as Cod Liver Oil, is necessary.
S.M.A. simplifies the problem of infant feeding and is
easy for the mother to prepare.
S.M.A. supplies every known nutritional requirement in
proper relationship. Only vitamin C need be added to
t he diet, just as orange juice is given to breast-fed infants.
S.M.A. is truly ethical, for on each can appears the wording,
"Use only on order and under supervision of a licensed
physician".

S. M. A . DIVISION
JOHN WYETH & BROTHER, INC.

WALKERVILLE, ONT.
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monument is the second on "The Sunrise Trail" between Pictou and Amherst,
the other being unveiled last year at " Tallace in honour of Simon Newcombe.
The monument is square in shape, four feet wide and eight feet high.
A bronze tablet on the front hears t.he following inscription in English and
Fron ch below:
N aval Encounter- a t Tatamaqouche
(15th June, 1745.)
In this harbom Capt. David Donahew of Kew England with three armed vessels
surprised Lieut. Paul 1\Iarin's allied force en route from Annapolis Royal to Louisbourg. He drove them ashore, disheartened the Canadian Indians and.prevented
the French and Micmacs from reaching Louisbourg before its fall.
A.D. 1939.

Early in 1745 a detachment of French and Indians was sent from Canada
under Lt. Martin to attack Annapolis Royal. On May 17th it captured betwern Goat Island and Scotch Fort, a New England schooner, the Montague,
under William Pote, Mr. On the 23rd Marin received orders from Louisbourg to come immediately with his forces to aid in defence of the fortress
against the • ew Englanders. H e hastened with his prisoners and troops to
Tatamagouche to embark for Louisbourg. This they did on June 14 in a
sloop, a schooner, two shallops and about sixty Indian canoes. As some of
the Yessels grounded in tho river, they landed and camped in a sheltered cove
for the night. On the following morning, setting out again, they were surprised by Capt. David Donahew of Newburyport, Mass., and three armed
vessels. The Indians took cover quickly but the French vessels were exposed
to Donahcw's fire most of the day until they got into a small creek, where
the :I:\ ew Englanders could not reach them. The battle itself was unimportant
but as a result of it the Indians refused to go on to Louisbourg and Marin
was unable to be of any assistance in the defence. The governor of Louisbourg claimed that if Marin had arrived earlier the enemy would haYe raised
the siege; as :Marin was a noted partisan leader and was said to have an army
of 2500.
Capt. David Donahcw was a privateer in the service of the state of
Massachusetts. All information about the affair at Tatamagouche is taken
from Capt. Pote's Journal.

AS YOU LIKE ITit
in
Sowith an unusuallyprinting'
wide selection of
we can do your
or bill-heeds, something

Whether be prescription or hospital forms, letter.the way of social printing-we are here to serve you
type faces, unique experience in layout and
design, 11Dd a friendly undentanding service gained in mace than thirty years' experience.
We will gladly quote prices on any sort of printing you may require.

IMPERIAL PUBLISHING CO., LTD.,
614 BARRINGTON STREET, HALIFAX, N . 5 .
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Each tablet contains:
Theobromine • - •
•Ne11robarb E.B.S. •
Sodi11m Bicarbonate
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5 grams

~gram

5 grains

Being antispasmodic and sedative in action, the ingredients of
Theobarb E.B.S. act synergistically to relieve spasm.
The prompt relief following its administration greatly improves
the patient's mental outlook and sense of physical well-being.
INDICATIONS:

Angina Pectoris, Arteriosclerosis, Cardiovascular Disease, Nervous Manifestations of the
Climacteric Period, Epilepsy, Hyper Tension
and as an Antispasmodic and Sedative.
Also supplied with 7:( grain Neurobarb as C.T. No. 69 1A Theobarb Mild
Literature and sample on request
•Neurobarb is the E.B.S. trade name for Phenobarbital.

THE E. B. SHUTTLEWORTH CHEMICAL CO.>LIMITED
MANUFACTURING ~HEMISTS

TORON°T O

CANADA

STOCKS CARRIED AT
WINNIPEG , MAN. -CAMPBELL HYMAN LTD.
VANCOUVER. II. C. -J . '"SOUTHCOTT .. CO. LT D

SPECIFY

E.B. S.

ON

YO U R

PRESCRIPTIONS
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Reduced Hazards in Antisyphilitic Treatment
with Efficient Therapeutic Activity
Indicated in the treatment of syphil is, including the following types:
Early

Latent

In Pregnancy

Late

Congenital

Cardiovascular

Mapharsen (Meta-amino-para-hydroxy-phenylarsine oxide
hydrochloride) is available at drug stores in si ngle-dose ampoules of 0.04 o r 0.06 gm., with or without steri le distilled
water, and 10-dose (hospital size) ampoules of 0.4 or 0.6 gm .

•
PARKE, DAVIS & CO. • Walkerville, Ontario
The World's Largest Makers of Pharmaceutical one/ Biological Products
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SYNTHETIC HORMONAL SUBSTANCE
OF THE ADRENAL CORTEX
CIBA announces the introduction of thi new hormonal
substance, Desoxycorticosterone acetate " Ciba" , under
the trade name

PERCORTEN
INDICATIOKS : Disea es wholly or partly dependent upon an adrenal cor tical insufficiency :
Addison 's disease, pituitary cachexia, constitutional asthenia and adynamia, acute infectious
diseases and retarded com·alescence, dis turbances of fat resorption (non-tropical sprue,
coeliac disease), states of shock after evero
opera lion s, burns and injuries.

SUGGESTED DOSAGE: In evere case 5 to 10
mgrms., daily . In milder case , 5 mgrm ., every 2
to 3 day . Administration should be by deep intramu cular injection. As 'vith other oily olutions, the
t echnique of injection is facilitated by preYiou " 'arming of the ampoule and yringe.
PACKAGES: Ampoules of 5 m grm ., in 1 c.c. sesame
oil, in cartons of 3 and 6.

CIBA COMPANY LIMITED
MONTREAL, QUE.
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_..___RIUM SULPHATE
Unexcelled Shadow Forming, Perfect Suspension. No
hardening and retention of
excreta. Satisfactory for oral
and rectal use.

Wrire for folder on
Suspension and
residue tests.

Gives Best Results-Least
inconvenience to physician
and patient when Mallinckrodt Barium Sulphate is used
because it is made by the
prec1p1tation process, the
only method that gives a
uniform fine powder remaining satisfactorily in
suspension.

CHEMICAL WORKS
Makers of Fine Medicinal Chemicals

378 St. Paul St. W., Montreal
TORONTO

ST. LOUIS

NEW YORK
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AT NO INCREASED COST TO THE PATIENT
• MEAD'S BREWERS YEAST TABLETS
Vitamin B, potency increased from 25 to 50 International units per gram. Vitamin G (riboflavin) potency
increased from 42 to 50 Sherman units per gram. Each
tablet now supplies approximately 20 units each of
these vitamins, so that dosage may be calculated
readily in round numbers by the physician. Supplied
in bottles containing 250 and l ,000 6-grain tablets.
• MEAD'S BREWERS YEAST POWDER
is also thus increased in potency per gram. In addition,
it is now improved in texture so that it mixes more
readily with various vehicles "the physician may specify
in infant feeding. Supplied in bottles containing 6 ozs.
MEAD JOHNSON & CO. OF CANADA, LTD., Belleville, Ontario
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Homewood Sanitarium
GUELPH, ONTARIO
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Here 's a signboard well
worth heeding, Doctor!

• 1r's A L L PROllllT l"OR YOU. ooeroA·

FOR WE COLLECT
OR CHARGE YOU #Ptl>i"fi'
THE MlOICAL AUOjT

A$~CIATION
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So mail us your list of
past-due accounts To-Day!

THE MEDICAL AUDIT ASSOCIATION
44 Victoria Street, Toronto

N.rvoua ca... ine>ludlng Hyat.,.I•, Ne ur•ethenl•
•nd Paych•ethenla.
Miid •nd lne>lplent ment.I ·
S.1-.d h•blt ca... wlll be taken on •dvlC>e of
phyale>l•n.
For r•t• and Information, wrlta

HARVEY CLARE, M.D.
Med lOOll Superlnwndent

..
There's more to manufacturing
than getting the order. You have
to produce and d eliver sometimes in quick time.
I<
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That ofLen means more raw materials
and large pay rolls w}lich require
extra cash .
Here is where the bank can helpby providing immediately those extra
dollars so essential to you, if you are
going to fill the order.
We invite the inquiries of indus try for
financial accommodation.

The Ro~al Bank of Canada
I

and

