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FLY-BORNE ENTERIC FEVER: THE SOURCE OF 
INFECTION. 

By MAJOR N. FAICHNIE. 
Royal Army Medical Corps. 

IN an article in the Journal (Notes on Enteric Fever Prevention in 
India, by Lieut.-Colonel Caton Jones, R.A.M.C., vol. viii., 1907), it was 
pointed out tbat since a raid on flies had been commenced in N asirabad, 
in 1904, the enteric fever rate there had very much diminished, and'that 
the results obtained were partly due to a better system of trenching the 
night soil, by which the breeding of flies was prevented. 

One of my first duties as sanitary officer of the division in which 
Nasirabad is situated was to report on its water supply. As a result of 
my inspection and analysis I was satisfied that the water was above 
suspicion, and had probably been so for many years. Meanwhile the 
improvement in the enteric rate, which commenced in 1904, has been 
maintained up to August 1909. 

At my first visit to Nasirabad, in January of this year, flies were 
present both in the barracks and in' the hospital, but only a few were then 
found at the trenching ground; at my second visit, at the end of May, 
none at all were found in that place. In my headquarter station, Mhow, 
there was also a sudden diminution in enteric fever in 1907, which has 
been maintained ever since. This diminution coincides with the in
spection of the station by Surgeon-General Trevor, who found the 
trenching grounds swarming with flies. Since then, owing to the skill 
and watchfulness of the Cantonment Magistrate, Major Hunt, a marked 
change in this respect has followed, and now for eighteen montns scarcely 
a fly has been bred there. 

This drop in the enteric fever rate is very marked, but it cannot be 
put down solely to anti-typhoid inoculation, for although the majority 
of the people in the station have been inoculated, many have not, and 
of those who have been many were done in 1907, and are now showing 
only slight signs of protection, judging by their agglutinins. There are 
also in the station over sixty men who had enteric fever before· the days 
when convalescents were examined to eliminate" carriers." An examina
tion of these men has been quite recently begun, and alreaqy I have 
f~>und two men who have been carriers since 1906, so that it cannot 
be said that anything more than usual has been done to prevent direct 
infection. The Mhow water supply is from a pure source, and does not 
require boiling, so there can be very little doubt that the essential cause 
of the improvement is the fact that flies do not breed in the trenching 
grounds. 

At the beginning of this year th~ only station in the division that 
was suffering from enteric fever was Jubbulpore, which has an unquestion
able water supply, but which is swarming with flies, even in the cold 
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weather. A visit to the trenching grounds always brings back numbers 
of them, conveyed by the horse and trap. 

A consideration of the conditions of these three stations points clearly 
to the assumption that trenching grounds are very important factors 
in the causation of enteric fever, but this, of course, has been insisted 
on by many writers. I now come to the difficulty, and I hope to offer a 
solution, which is the object of this paper . 

. Most of the text-books lay stress on the certainty that flies transfer 
bacilli from latrines and trenching grounds to food by their legs, but 
they mention no other sources of infection. Munson quotes the instance 
of the feet of flies whitened in the latrines, and he also mentions that 
the enteric bacillus has been demonstrated in the excrement of flies fed 
on infected material. OdIum, in a recent paper in this Journal, insists 
that the excrement is the source of infection, but he gives no iriformation 
as to how this becomes infected itself. I venture to say that a considera
tion of the following observations and evidence points strongly to the 
conclusion that neither the feet of flies, nor their excreta when they feed 
on the contents of latrines, are common vehicles of fly-horne infection; 
but, on the other hand, the chief and· most common method is byexcre
ment when the flies are bred in an enteric infected material. By this 
I mean that one station may swarm with flies, bred only from the excreta 
of cows and horses, and ~et have no enteric; while another place, where 
there are very few flies, but where these are bred from human excreta 
either in or out of the station, may have an epidemic, the source of 
infection being the excrement of the flies, and the insects themselves 
being carriers. 

The following evidence may be given against the theory that infection 
is commonly carried by the feet of flies :-

(1) A freshly-hatched fly in the trenching ground looks very clean 
about the legs, and the chance of the survival of the delicate B. typhOS1tS 
on these clean limbs after the fly has walked ahout the sun-scorched 
soil, seems very remote. As a fly takes ten days to hatch out, the surface 
of the soil itself will be free of enteric bacilli, which could not withstand 
the heat and sterilising power of the tropical sun for that period of time. 
When going back to barracks the flies would avoid the Crowley cart 
itself on account of its odour of pe:;terine or other material used to wash 
it before its return. . When the flies do reach barracks they avoid the 
latrines, because since 1905 these have smelt of carbolic or cresol. If 
the soil is very wet it has been observed that the flies do not hatch out 
at all. 

(2) For the three years 1904-1907, no case of enteric fever was con
tracted in any camps of regulars, militia, yeomanry, or volunteers, 
throughout the Northern Command at home, except one small outbreak 
in 1907, limited to the men in one tent, and which was certainly not from 
fly infection. In these camps the latrines were either simple trenches, 
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the excreta in which were covered with earth three or four times a day, 
and left exposed in between, or a system lately adopted, viz., the dry 
earth and bucket system, which has been universally condemned in India. 
Flies at home are not, of course, so prevalent as they are in India, still 
they are by no means absent, especially in mounted corps. 

Now, if Mhowand Nasirabad may be taken as places where enteric 
fever in former years was due to flies, we were having an enteric rate, 
due to this cause, of 34 and 49 per 1,000, when the figures were taken for 
ten years, and in single years as high as 49 and 121 per 1,000 respec
tively. If flies can convey the infection to this extent by bacilli on their 
legs or in their excrement, when they have fed on infected material in 
Mhow and N asirabad, then the absence of the disease in the camps at 
home requires some explanation that has not yet been given .. 

(3) The barracks at Preston, Leicester, and Warrington, all have, or 
had, latrines on the bucket system, while at Warrington earth was not 
allowed at all. The records show no excess of enteric fever in these 
stations. 

(4) Hull is a town with about 45,000 privies. According to model 
bye-laws a privy must be well ventilated, which of course allows flies free 
access; it should he at least 6 feet away from a dwelling, and the excreta 
should be frequently covered with ashes; in Hull the privies are cl'eaned 
once a week. It is difficult to imagine anything more conducive to fly 
infection, if the poison is conveyed by the feet, ~ if flies from feeding can 
infect by their excrement, yet the average enteric rate of Hull is well 
under 0'75 per 1,000. York, on the other hand, with only 6,000 privy
middens, has a much higher enteric rate than the last-named town; in 
1893, when there was an epidemic, it was nearly 3 per 1,000, and was 
ascribed by the Medical Officer of Health to the privy-middens. This 
inakes an explanation of the theory I am advancing very simple, because 
in Hull, where the privies are cleaned once a week, there is not time fol' 
flies to be hatched out, but there is ample time for this to occur in York, 
where they are only cleaned once a month. 

The following observations may be put forward to support the theory 
that the enteric bacillus is conveyed by the excrement of flies bred in 
infected material :-

(1) A fly, I have found, can live eleven days, but according to others, 
fourteen to twenty-one days is usual. 

(2) When a fly is put in a clean paper box, it appears that excrement 
is passed fifty times in twenty-four hours. On examining a bottle that 
had contained thirty flies for three hours, I found it simply covered with 
dots of excrement. 

(3) Each droplet of fluid from a fly's intestine contains thousands of 
bacteria, including the ordinary colon bacillus, but the track of a fly's 
legs in a Petrie dish shows comparatively few-and scattered-bacilli. 

(4) Larvle about twenty-four hours old that have been bred in human 
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freces, are seen to be yellowish bodies whose intestines are full of a dark 
substance, obviously the freces from which they are bl·ed. Plates prepared 
from the larvre have the same appearance as those put up from the freces 
the larvre were bred in. 

Owing to lack of material, I have been unable to breed flies from 
the excreta of typhoid and paratyphoid patients, in order that I might 

'. separate the specific bacillus in the various stages of each fly's existence. 
I was recently sent to investigate a small outbreak of enteric fever at 
Kamptee, where, after excluding all other causes, I was obliged to suspect 
flies. These insects were by no means numerous in the station; in fact, 
there were not nearly so many as in Mhow, but there were a few present 
in the verandahs of kitchens and barracks. About forty flies were col
lected, twenty each from the verandahs of the artillery and infantry 
kitchens, and brou'ght back to Mhow for examination. Twelve flies from 
the artillery lines were mashed up in sterile normal salt solution, and a 
drop plated, with the result that Bacillus typhosus was separated.' This 
bacillus was agglutinated by a dilution of 1 in 10,000 of a specific 
B. typhosus serum; it was very motile, Gram-negative, did Inot· clot 
milk, and it gave the usual reactions with the following sugars in my 
lahoratory: lactose, glucose, inulin, dulcite, and mannite. 

Also twelve flies from the infantry kitchen were treated as follows:
Each was transfixed with a sterile needle, and passed two or three 

times through a flame, until the legs and wings were scorched; they were 
then put into normal salt solution and stirred without breaking with a 
glass rod. One cc. of this solution was seeded into McCopkey hroth, 
which remained unchanged, thereby showing the absence of B. typhosus 
on the legs and wings after burning. After this the flies were mashed up, 
and a drop of the fluid plated. B. typhosus, as above, was found again, 
thereby demonstrating that the bacillus was present in the intestines, but 
not on the legs. 

The lines of the Manchester Regiment, where these flies were caught, 
were in exceedingly good order, so that it is fairly certain that they were 
infected and bred outside barracks; in fact, I found the probable source 
of infection and breedipg ground, with many flies present, but unfortunately 
none were collected for examination. 

To sum 1lp.-Experience .seems to show that infection conveyed by 
flies' legs, natural though it may appear from all the experiments carried 
out to prove its possibility, is not a common, nor even a considerable 
cause of enteric fever, in time of peace, at any rate.' On the other hand, 
infection by the excrement of flies bred in infected material' explains 
many conclusions formerly difficult to accept. In a word, it is the 
breeding ground that constitutes the danger, not ~he ground where the 
flies feed. 

If this be confirmed by further experiment and observation, the indica
tions for sanitary measures wil1 be narrowed down and become quite 
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definite, especially if we bear in mind those two important observations, 
viz., the breeding of 4,000 flies from t of a cubic foot of trenching ground, 
and the breeding of 500 flies from one evacuation of the human bowel. 
In privy-midden towns at home, whose enteric rates are, as a rule, higher 
than those of water-closet towns, the mere cleaning of the privies once a 
week, or even once a fortnight, during the autumn or summer, instead of 
once a month, should have a marked effect, and the difference between 
York and Hull may probably be accounted for in this way. 

REPORT ON A CASE OF PETROL POISONING BY 
INHALATION. 

By MAJOR B. W. LONGHURST. 
Royal Army' Medical Corp8~' 

THE following notes of a case of petrol poisoning by inhalation may be 
of in terest. 

About 6 a.m_ on April 20th, 1909, Mrs. X. was washing her head 
with petrol, which had been recommended by one of her relations as "a 
good thing" for the hair; she poured, the petrol into 'a wash-hand basin, 
and then bending over bathed her hair in it. While this performance 
was taking place she became giddy, staggered about the room, and fell on 
her bed apparently unconscious. Her husband, Major X., immediately 
came over for me and explained what had occurred. 

When I arrived at the house and entered the bedro()m the odour of 
petrol was overpowering, Mrs. X. was lying on her bed in an almost 
unconscious condition, the pupils were widely dilated, the skin was 
cold and clammy, and breathing stertorous, and the pulse small and 
imperceptible; but the most striking thing to note was her appearance. 
Her face was dusky in colour and swollen to a remarkable degree, 
especially around the eyes and in the parotid region. 

I immediately removed her to another room, and placed her in front 
of open windows in a current of fresh air. Signs of improvement showed 
themselves immediately; she gradually regained consciousness, violent' 
clonic spasms with shouting and screaming occurred, symptoms practically 
identical with those so often seen during the recovery from anrosthesia 
by nitrous oxide gas and ether. Soon after this the patient passed into 
a condition of collapse and shivered violently; she was placed on a couch, 
covered with blankets, and a little whisky and milk were administered; 
she remained quiet for about two hours, her temperature was subnormal, 
but the pulse-rate was over 160 (varying from 160 to 200), violent tachy
cardia being present. As the patient recovered consciousness, it was 
found that she was 'almost unable to move her arms and legs, more 
particularly on the left side. A mixture containing digitalis was prescribed 
and the palpitation had much improved towards evening, the patient' 
being able to take a little fluid nourishment. 
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