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in six hours and in three it appeared in ten hours. The culture was 
profuse and the formation of gas abundant, the agar being forced up the 
top of the tube. Growth ceased within an inch of the surface of the 
medium and seemed most active about two inches from the surface. The 
organism was a Gram-positive bacillus, most of the bacilli taking the 
Gram well, a few individuals losing the stain and a few showing a 
beaded appearance. The bacilli varied a good deal in length, forms 
longer than anthrax being common and forms as short as B. coli were 
found. It did not form spores in glucose agar and died out in one week in 
that medium. In one culture (Major B.) capsules were stained, in the 
others they were apparently present but it was not possible to stain the 
actual capsule. The colonies were dense and opaque, and on McLeod's 
plates made with blood glucose agar they showed a distinct hremolytic 
power. The. organism is non-motile. It was possible by making use of 
the hremolysis to isolate the same microbe from two quite harmless 
wounds, one in the leg, the second in the thigh. One culture (Major B.) 
killed a guinea-pig in fifteen hours; the other culture (Lieutenant O. M.), 
made a pig very ill but it did not die; these were the only cultures injected 
into animals. There were a large number of cases presenting the same 
clinical picture in which it was not possible to make blood cultures to 
verify the diagnosis. From the very rapid onset of the symptoms it is 
probable that the infection of the blood-stream occurs either at the time 
of injury or very soon after it. 

CARBOLIC ACID DISSOLVED IN PARAFFIN OIL AS A MEANS 
OF PREVENTING SEPSIS IN GUNSHOT WOUNDS. 

By LlEUTENANT M. K. ACHESON. 
Royal Army Medical Oorps. 

As the result of the publication of Sir W. Watson Oheyne's illu
minating oration in the Lancet of February 27, on the treatment of 
wounds in war, some experiments were undertaken at No. 1 General 
Hospital, on similar lines to those described by him. 

Owing to stress of ordinary routine laboratory work, the limits of 
time, and to active service conditions, the work had to be considerably 
curtailed. 

After going over some of the ground already covered by Sir W. Watson 
Cheyne, ordinary crude paraffin oil was adopted as being a promising 
medium for bringing antiseptics in contact with pathogenic micro
organisms. Oarbolic acid was dissolved in water-free paraffin in varying 
percentages. The solution was then tested in reference to its bactericidal 
effects, its diffusibility, its power of penetration through organic sub
stances, its toxicity, its volatility and its action on the vitality of living 
tissues and its absorption by them. 
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382 Clinical and other Notes 

Local Bactericidal Action.-This was found to be somewhat similar 
to that of corresponding strengths of carbolic lotion. 

Diffusibility.-A number of similar agar slopes in test tubes of the 
same diameter were thoroughly inoculated with B. subtilis. One cubic 
centimetre of different strengths of the carbolic and paraffin solution 
and of various other antiseptics were carefully deposited through fine 
pipettes at the bottom of the already inoculated agar tubes without 
touching the agar except at the bottom of the tube. The tubes were 
incubated in the upright position for twenty-four hours at 37° C. After 
incubation the distance between the lowest margin of the growth of the 
bacillus on the agar slopes and the mean level of the antiseptic fluid was 
measured in millimetres. The results on 'the average of a number of 
observations are shown below:-

Hydrarg. p~rchlor. 
Tincture iodine 
Hydrogen peroxide 
Carbolic and paraffin .• 
Cresol 
Carbolic and paraffin .. 
Carbolic lotion 
Carbolic and paraffiu .. 
Cresol 
Carbolic olive oil 
Carbolic lotion 
Boracic lotion satnrated 
Paraffin oil .. 

Strength 

1-2,000 
B.P. 
20 vols. 

2 
5 
1 
2 

2~ 
2~ " 

Distance between growth 
and antiseptic 

No growth. 

30 mm. 
20'6 " 
19'6 " 
17 
16'3 " 
12 
12 

S'3 " 
7'5 " 

1 " 
Slight inhibition. 

B. subtilis was employed because of its sporing nature, its rapid growth, 
readily recognized appearance, and the difficulty generally found in 
arresting its advance. 

Penetration through Organio Substanoes. - A nUI~ber of round lids 
(ordinary tobacco tins, etc.), were obtained. In the centre of each lid 
a hole was punched about the size of a shilling, over which was placed a 
circular layer of meat. This meat was about a quarter of an inch thick, 
free from intermuscular septa, of homogeneous fibre and completely filling 
the lid. The upper surface of the meat was inoculated with an emulsion 
of B. ooli oommunis and B. pyooyaneus. The lid containing inoculated 
meat was then placed in anotner lid in such a way that the floor of the 
upper lid did not come into contact with the floor of the lower lid. 
Into the lower lid was poured a few cubic centimetres of the solution to 
be tested. In order to bring the lower un inoculated surface of the meat 
in contact with the fluid of the lower tin, a pledget of cotton wool was 
placed in the antiseptic in a position corresponding to the hole of the 
upper lid. The two lids were then placed in a Petri dish and incubated 
for forty-eight hours at 37° O. 

As this experiment is a very severe test, certain precautions are 
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Olinical and other Notes 383 

necessary. All the specimens of meat should be taken from the same 
animal and from the same part of. the animal if possible. As the meat 
during inoculation will swell considerably, large Petri dishes should be 
used to prevent pressure of the glass on the meat surface. The layers of 
meat should not be more than a quarter of an inch thick. 

Various antiseptics were tested and compared with different strengths 
of the paraffin carbolic solution. It was again found that paraffin itself 
had no inhibitory action, but that even so weak a solution as the one 
per cent carbolic paraffin acted as a deodorant and prevented marked 
decomposition in the meat. It not only penetrated the meat in the 
centre in the neighbourhood of the point of contact of the solution with 
the lower surface of the meat, but also crept up around the margins of 
the meat at the periphery. Broadly speaking the longer the meat wa~ 
incuhated in the presence of the carbolic paraffin, the more marked was 
the antiseptic effect. 

In the case of hydrarg. perchIor. 1 in 1,000, hydrogen peroxide, 
carbolic paste in lower strengths than ten per cent, carbolic oil two and 
a half per cent, the meat invariably became so offensive that as far as 
these substances were concerned the experiment had to be abandoned 
after thirty-six hours. 

As regards tincture of iodine the results were rather interesting. 
Provided fifteen to twenty cubic centimetres of the tincture were poured 
into the lower tray, no decomposition occurred in the meat. With lesser 
quantities the results were not so satisfactory. 

Unfortunately it is inadvisable, from the point of view of toxicity, to 
inject sufficient quantities of iodine into a gunshot wound to prevent 
sepsis occurring. Iodine must therefore be regarded as a failure in 
reference to gunshot wounds, simply because it may not be used in 
sufficient quantities. There is, however, no reason to discard its use in 
aseptic surgery. 

Carbolic lotion and cresol lotion beginning at strengths of 5 per cent 
were also proved to be of value as penetrating antiseptics and deodorants, 
though the effects of the carbolic and paraffin were always found to be 
roughly at least two and a half times as great. That is the action of 
five per cent solution of cresol or carbolic lotion was about equivalent 
to that of the two per cent carbolic and paraffin. In the case of 
carbolic and paraffin solution, as long as the pledget of wool remained 
moist in the tray beneath the meat, practically no decomposition took 
place in thin sections of the meat, except when very weak solutions 
were used. The result of this experiment was striking as the inoculated 
meat reproduces pretty well the conditions found in a septic wound. 
Clots or dead tissue might be expected to be penetrated for a considerable 
distance by the carbolic and paraffin solution if kept continuously present 
in the wound by means of gauze packing and gauze wicks. 

Toxicity.-One cubic centimetre of two per cent carbolic and paraffin 
27 
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384 Clinical and other Notes 

solution Was injected subcutaneously into a guinea-pig (three hundred 
and fifty grammes) without ill effect. No toxic effect was observed as a. 
result of the use of the solution in a number of septic gunshot wounds. 

Volatility.-Carbolic lotion incubated 37° C. was found to evaporate 
a.bout four times as quickly as carbolic and paraffin solution of the same 
strength. 

Injury to the Tissues.-No injury or corrosive effect was observed as 
a result of the presence of the paraffin solution on raw surfaces. The 
skin, however, was occasionally blistered. 

Absorption by the Tissues.-The characteristic odour of the solution 
has been noticed emanating from wounds into which it had been injected 
twenty-four hours previously. Absorption is probably very slow. 

Disadvantages.-The inflammable nature of the paraffin should not 
be dangerous with ordinary precautions. Blistering of the skin is due 
to the creeping nature of the paraffin, its lack of volatility and the 
intimate prolonged and continuous contact of the carbolic in the paraffin 
with the skill. 

Conclusions.-The pure carbolic acid which has recently been reCOm
mended causes destruction of tissue at the seat of application, and the 
resulting slough may easily form a nidus for bacterial growth in a wound 
already devitalized and lacerated. 

Carbolic paste in high strengths may prove toxic. It cannot be 
injected in any satisfactory fashion into a wound and has little or no 
superiority over much weaker strengths of the carbolic and paraffin 
solution. 

The carbolic and paraffin solution is roughly speaking two and a half 
times as penetrating, twice as diffusible, equally bactericidal and equally 
non-toxic, as a corresponding aqueous solution of the drug. In addition 
it remains moist four times as long as an equal strength of carbolic lotion 
at blood heat. 

It is suggested that all penetrating wounds should, as soon as possible, 
be injected by means of a glass syringe with a two and a half per cent 
solution of the paraffin and carbolic, care being taken to protect the 
skin in the manner described below, and the wound should be then 
lightly packed with gauze. The plug may be moistened, if necessary, 
during the train or boat journey to the base hospital. 

For prophylaxis the two and a half per cent solution is recommended, 
for treatment one per cent. 

Precautions.-The solutions should be made in bottles which have 
been carefully dried and the paraffin should be filtered and water-free. 
A simple way of demonstrating the water impurity in paraffin is to add 
a crystal of methylene blue, when the water lying at the bottom of the 
vessel reveals its presence by the absorption of all the stain. It is neces
sary, however, to test for water before the carbolic is added, as carbolic 
paraffin is a solvent of methylene blue. This is important as a small 
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Clinical and other Notes 385 

quantity of water in the paraffin assimilates to itself the bulk of the 
carbolic, and thus a very small amount of water may constitute a very 
concentrated solution of carbolic acid sufficient to produce local necrosis, 
and at the same time nullify the essential penetrating effect of the 
paraffin. 

In the experimental treatment of wounds in hospital with a two per 
cent solution, it was found that blistering of that portion of the epidermis 
occurred where the superfluous oil overdrained, but it was discovered 
that if the superficial area exposed to the paraffin were painted with 
collodion, allowed to dry, and the injection then made, the ill effects 
were avoided. The results of the treatment in wounds already septic 
were frequently gratifying. . 

Speaking from the point of view of a member of the staff of a base 
hospital, one is struck by the large percentage of wounded who on 
admission show comparatively little clinical evidence of being seriously 
ill, but who within the course of a few days develop the most profound 
degree of toxicity. 

The problem arising in this campaign has been to find a suitable 
medium for introducing the antiseptic and retaining it in continuous 
contact with the tissues until such time as further surgical attention can 
be given to the wound. 

As a result of bacteriological investigation and clinical experiment 
in the wards of this hospital, it would seem feasible that paraffin oil 
should be thus employed until a better medium is found. 

COMBINED INCINERATOR AND WATER HEATER. 
MAJOR P. MOXEY, M.B., CH.B., D.P.H. 

Royal Army Medical Corps (T.F.). 
AND 

CAPTAIN G. SCOTT-WILLIAMSON, M.B., CH.B. 

Royal A.rmy Medical Corps (T.F.). 
1j3 South Midland Field A.mbulance. 

By means of the arrangement described we have found it possible 
to utilize the heat from the incinerator for the purpose of boiling water for 
cooking, washing, bathing,etc., and we have found it to be of great use at 
our advauced dressing station. 

The vessel used was an iron barrel, of eighteen gallons capacity, such 
as is used for containing paraffin. These barrels can be obtained from 
estaminets in most villages. 

The incinerator is best made up of bricks, but ,could be built up with 
wooden props surrounded by sods and well puddled with clay. Wooden 
props protected in this manner will not burn. 

The method of constructing the incinerator used by us was to build 
two lateral masses of bricks 3 ft. 6 in. long by 1 ft. 3 in. wide, and 
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