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I think that those who prefer antiseptie to saline trea-
ment hare found, as in all sloughing wounds and c.lluiitis
of civil practice, that nothing is so good as prolonged
immersion in an- antiseptic fluid; but unf-ortunately most
of the wounds are not so situatd that this is possible.
When this is the case then the next best thing is to employ
constant irrigation, and very many wounds have done
exceedingly well under this method, whether saline or
antiseptic fluids have been used. But, whatever fluid is
employed, every surgeon knows by an experience which is
far more valuable than any other source of information
that good results in complicated wounds can only be ob-
tained if the treatment of the wound is varied according
to its conditions. It could only be inexperience of wounds
that would limit a surgeon to a single form of lotion, and
it is the merest truism to say that in coinplicated and
septic wounds a change of lotion or other application
is as necessary as is a variation in the diet of the patient.

It has seemed to me that the period during which the
saline hypertonic treatment is useful is strictly limited to
tlle separation of sloughing and unhealthy tissue, and that
once a granulating surface is obtained throughout it had
better be abandoned, for it is generally painful, and if it
is continued the skin becomes irritated, the granuLlations
often become exuberant and flabby, and the hlealing
process is correspondingly slow. The use of suell well.
tried applications as silver nitrate and zinc sulplhate may
then well prove more beneficial thlan that of the most
potent solution of antiseptics or salines, for to treat
wounds according to the daily report on their microbic
infection to the neglect of all else is as foolish as it would
be to treat every symptom of an illness rather than to
treat the patient who is ill.

Hypochlorous Acid.
Within tlle past few months the treatment by solations

of hypochlorous acid has been most extensively tried, and
the methods of producing it, advocated by Dakin and
Carrel and Lorrain Smith respectively, seem to most
observers to be equally good. Personally I may add that, as
far as I have seen, there is nothing to choose between the
two solutions, and I think I may safely say that almost all
surgeons are pleased witlh the results obtained in the early
treatment of recent wounds, and many have given up other
methods in its favour. Where wounds of the hands and
feet have been immersed in the solution, they have cleared
up with great rapidity, and where extensive lacerated
wounds and bad compound fractures have been treated by
irrigation many pat eats have done extremely well. I
think that wounds of this class have done better under
treatment by hypochlorous acid than under any other,
but I cannot say that they have become sterilized
as rapidly as the cases recently described by Carrel,
and I do not thiink that the good results he obtained
were in wounds of the class I specially refer to
-namely,. extensive lacerations by shells and bad com-
pound fractures. It is,-however, my very decided opinion
that the lhypoclhlorous acid treatment is an important
advance, more especially when used in reeent wounds
and before siippuration has occurred, and I find that
it lhas to a great extent displaced all other forms of
treatment in many of the casualty clearing stations.
It is generally believed to lhave prevented the occur-
rence of gangrene in many bad lacerated wounds and
to have arrested its progress in others; and, although
I am well aware that it has not always been successful,
I consider that it has already been productive of very
much good and to be more useful in this class of wound
than any otlher application we have -yet tried. It is -also
a very remarkable fact that, unlike most antiseptics, it can
be used in solutions sufficiently powerful to destroy virm-L
lent microbes very quickly without -at the same time
injuring the tissue cells. It should, however, be only used
in solution, for if used as a powder, it, like many other
powders, is liable to form hard lumps, which obstruct free
1drainagand so counteract its good effects.

I lhave now, Mr. President, completed thle task I set
omyself at the beginning of this lecture, ad I hav placed
bhefore you as well as I am able to do fin o .brief a space
.of time the circumstances and conditions Q£ our swounded

soldiers in France and Belgium and the nature and treat.
ment of their wounds.
But there remains yet a duty which I feel I owe both to

the army itself and to -the medical profession at large, and
that duty is to express to you how deeply I feel the. wlholb
country is indebted to the medical officers in whose hands
are ultimately placed the duties of caring for our sorely
tried soldiers.

I do not propose to say one word about the general
efficiency of tlhe corps to which I have the honour to
belong, for it needs no words of mine. What I do wish to
say is that nothing has impressed me so forcibly or so
favourably as the qualities of many of tlle younger
surgeons on whom has rested the chief stress of the actual
treatment of the wounded. There is not a medical schlool
in Great Britain or Ireland that has not reason to be proud
of its pupils, and the work of the surgeons has been
equalled and supported by that of their pathological
colleagues.
- I do not know whether to admire most the energy and
keenness which has enabled the staffs to work days and
nights without adequate rest, or the technical surgical
skill in the complicated and difficult operations on the
abdomen and limbs alike, which has been so conspicuous
a quality in so many officers. The care, the zeal, and
patience displayed in efforts to save limbs and life h-tave
been no less praiseworthiy than operative dexteritv.
The Royal College of Surgeons of England has influenced

and guided the teaching of surgery during many years, and
all who have shared in this responsibility may feel a legiti-
mate pride in the splendid work now being done by its
pupils. " The tree is known by its fruit," and th-e future
of British surgery is in safe keeping, for many of the best
brains and hands which guide its course are yet young.

RErEILENCE.
1 Lancet, September l8Lh, 1915.

IODINE AND SODIUMI HYPOCHLORITE AS
WOIUND DISINFECTANTS.

BY

HARRY SCHUTZE, M.D.,
LISTER INSTITUTE OF PREVENTIVE MEDICINE, LONDON.

W.HILE tlle use of iodine and the recently revived Ilypo-
clhlorites as surgical disinfectants is of old standing, very
little in tlle way of laboratory records of their efficacy,
particularly with reaard to the special difficulties occasioned
by the sterilization of wounds, is to be found in the litera-
ture, and although the actual lethal effect of a disinfectant
an the bacterial flora of a wound to which it is beiny
applied is only one of a number of quLalities desired from
an antiseptic, it has been thought of interest to carry
out a number of comparative tests with plhenol, iodine, and
Dakin's hypochlorite solution. Noguchi,1 Turner and
Catto,2 Kutscher,3 Briinning,4 Reclus,5 Firth and Mac-
fadyen,8 among others, lhave investigated the sterilizinlg
power of iodine, but in most cases from the point of view of
its application to the skin before operation, in the mannbr
advocated by Grossich.7 Based for the most part on tlhe
older thread and garnet methods, the results are in
marked conflict. Firth and Macfadyen employed botl
the thread and Rideal and Walker's drop method, and
used as test bacteria B. prodigiosus and B. typhosus;
with the latter they determined as well the efficiency of
iodine in the presence of a certain anotmt of urine.

In the experiments which are described below the drop
method was followed; the organisms used were Staphky-
Zococcus aureuts and B. oedematis maligni, as examples of
the sporing and non-sporing groups; and, as a test of tlhe
elfielcy of the disinfectant in the presence of organic
matt&, in one series disinfection was cdrried out on
bacteRa suspended in distilled water; in another series on
bacteria suspended in sheep serum.
In the case of the staphylococcus, an emulsion was pre-

pared in distilled water and in serum from a twenty-four
hours agar shape culture. These suspensions were tllen
counted in Thoma-Zeiss slides; the predetermined density
was effected, -nd to 4 c.cm. placed in a sterile test tube
were added 4 c.cm. of disinfectant. In this way botlh
emulsion and disinfectant were diluted one half, aind it is

Li this ultimate working strength that the disinfec-tants
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and emulsions are reported in the tables below. Each
test tube had its own 1 c.cm. pipette bound in with the
cotton-wool plug, the two beincg removed togetlher when it
was required eitlher to open the tube or to take out a
measured quantity of its contents.
To determine wheln sterilization was complete a 0.1 c.cm.

sample was taken from timne to time by means of the
pipette and dropped-when iodine was the disinfectant-
into 0.2 c.cm. of a 10 per cent. sodiumn tlliosulpl ate solution
placed in a sterile Petri dish-when phenol -was the
disinfectant ilnto an empty Petri dislh; tlle plates were
then poured with agar. An incubation of one to two days
revealed wlhether the sample taken vas sterile or not,
sterility being rouglhly taken as meaning tllh disinfection
of all bacteria present in tlle disinfcctant emulsion
mixture.
As a control of a possible inhibitory power of the

neutralized iodine or of the surplus sodium thiosulplhate in
the amounts used in the experinients a series of plates
was poured as given in Table 1. The figures tend to slhow-
and on otber occasions similar results have been obtained-
that inhibition of growtlh does not occur at all, but tllat, on
the contrary, in those samples in wlliclh iodine and serum are
present a somewhat greater number of colonies is obtained,
eitlher owing to a stimuilating effect of these substances on
the growtlh of the cocci, or miiore probably as a result of
clumps of cocci being brolken up by an alteration in surface
tension.

TABLE I.
Number of cocci per c.cm. of a Staphylococets aur eus emulsion

estimated from an average of four agar plates, poured after the
addition of 0.1 c.cm. of the emulsion to a Petri dish containing:

0.1 c.cm. (serum and iodine) neutralized_-with
0.2 c.cm. sodium thiosulpbate:

Not mixed before plating .. ... ... 2,412
Mixed before plating 2... .. ... .. 2,570

0.2 c.cm. sodium thiosulphate:
Not mixed before plating ... .. ... 2,155
Mixed before plating ... ... ... ... 2,210

0.2. c.cm. distilled water:
Not mixed before plating ... ... ... 2,007
Mixed before platinig ... ... ... ... 2,250

The serum-iodine mixture was onie conltainiing equal parts of
sheep serum and 2ti per cent. iodine in 5 per cent. potassium
iodide. The sodium thiosulphate solution = 10 per cent.

TABLE II.

14.5 Million Staphylococci
per cicm. at 220 C.

Disinfectant. Environment.
Are not all Killed Are all Killed

after after

0.0015 % iodine Distilled water 2 minutes.
0.125 % iodine 50 % serum 16 minutes 32 minutes.
1.0 % phenol Distilled water 16 minutes 33 minutes.
1.0 % phenol 50 % serum 32 minutes _

1.5 % phenol 50 % serum 8 minutes 16 minutes.
1.75 % phenol 50 %h serum 4 minutes 8 minutes.

In the experiments withi malignant oedema spores, the
metlhod of procedure lhad to be slightly varied. To obtain
a finely divided emulsion, a seven to nine days' old broth
culture of B. oedernatis maligni, which generally contains
about one fully developed spore to three or four rods, was
centrifuged and the deposit resuspended, partly in distilled
water and partly in serum. After. enumeration in Thoma-
Zeiss slides and regulation of the number of spores per
cubic centimetre according to one's wishes, 4 c.cm. of
emulsion were added to 4 c.cm. of disinfectant. When the
disinfectant was iodine or hypechlorite, the sample taken
as a test of sterility was 0.2 c.cm. in amount, and was
dropped into 0.4 c.cm. of 10 per cent. sodium thiesulphate,
contained in a sterile test tube; after neutralization
0.15 c.cm. of this, representing 0.05 c.cm. of the original
disinlectant-emulsion mixture, was dropped into a test
tube of meat medium, and incubated under anaerobic con-
dlitions for five to seven days. ThYemeat medium emnployed
consisted of finely minced fat-free meat, preferably heart
muscle, autoclaved with a small quantity of water and
brought well to the alkaline side of the litmus neutral
point; thle meat is then ground to a paste in a mortar, and

portioned off into test tubes witlh sufficient of the liquid
extract to cover tlle fine meat deposit half aln inch or so;
the tubes receive a final sterilization by steam iat atmo-
spheric pressure or by autoclave. Thje medium hias beci
found by Miss Robertson, working in tllo institute on tfle
anaerobe group, to be one of the best for thc growth of
B. oedemnati89 maliUgni.
Where the disinfectant used was plhenol, 0.05 c.cm. of

the disinfectant-emulsion lmjixture was dropped directly
into the meat tube. The hliglher concentrations of iodine
were obtained by dissolving in a potassium iodide solution
double the percentage of the iodine required. [lhe hypo.
clhlorite solution was prepared accordiuDg to Dakin,8 andl
consisted of a mixture of bleaclling powder and sodiumll
carbonate solutions neutralized witlh boric acidl. That used
in these experiments was very kindly prepared, and its
percentage of sodium hypoclilorite estimated, by Professor
Harden. It will be observed that the amounlit of sodiumb-
hypochlorite in the solution fell from 0.337 per cent. to
0.24 per cent. after an interval of eight days, during whiclh
period the solution stood in a corked glass cylinder on a
laboratory bench.

TABLE III.

102 Million Malignant Oedema
Spores at 19° C.

Disinfectant. Environment.

Are not all Killed Are all Killed
after after

Dakin's solution. Distilled water h1 hour.
diluted one
half, containing
0.1685 % NaClO

Ditto ... ... 50 % serum Si hours
5 % iodine..... Distilled water ii hours 2 hours.

5 % iodine... 50 % serum 2 hours 3i hours
10 % iodine ... Distilled water i hour 1 hour.

5 %l phenol * Distilled water 8 days

Table III shows the failure of 5 per cent. phenol to
sterilize malignant oedema spores and the difficuLlty
with which iodine does so, -whether serum be present or
not. Dakin's solution, even in half tlho strength at wlliclh
it is usually employed, is, on the other hand, in tlle
absence of serum, most effective, th.ough, as seen in
Table IV, even small quantities of serum can interfere
with its action; this would lead one to expect no direct
lethal effect of the solution on similar resistant spores
embedded in the tissues of a wvound unless by irrigation
the serous fluid surrounding those spores could be replaced
to well above 95 per cent. by the hypochloritc solution.

TABLE IV.

Dalkin's Solution (full strength, 84 Million, malignant Oedemacontaining 0.24 % NaC1O) and Spor peIic.at 15deC.Sheep Serum. Spores per c.cm. at 15 C.

Dakin's Solu- m Are not all Killed Are all Killed
tion. after after

80% ~ 20 % 6 hours

90% 10% 6 hours

96% 5 % 5S hours

99% 1% 10 minutes 20 minutes.
100 % 8 minutes 16 minutes.
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THE Director of the UTnited States Bureau of Mlines
recesltly announced that the cost of radium had been
redulced from £24,000 to £7,200 a gram. This reduction is
the outcome of the wvork of the research bureau wvhich has~
been engaged during the past year in studying the problem
of the cb.eaper,psxiduction of radium.
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