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THE ENTERIC FEVER PROBLEM. 

THE prominent place which this disease holds, both in the 
daily thoughts and duties of every officer in our corps, is sufficient 
reason to justify an early review of present-day conceptions re
garding its nature and etiology, in the pages of our Journal. 

One of the most striking features of modern literature upon 
enteric fever is the development of the idea that many of the cases 
which are clinically· diagnosed to be enteric a and presumably 
caused by infection due to the bacillus of Eberth and Gaffky, are 
really instances of infection by the colon bacillus or possibly by 
both it and the Bacillus typh08U8. Certain cases reported by Burch, 
in the Medical Journal of New York, May 31, 1902, to some extent 
bear out this view. His patients all suffered from continued fever, 
preceded by malaise and invariably accompanied by some gastro
intestinal disturbance; the tongue was dry and foul, the abdomen 
usually distended, with gurgling and pain in the iliac fossa. Head
ache and mild delirium were not unusual. Examinations of the 
blood showed a diminution of leucocytes, while the urine swarmed 
with Bacilli coli comm~tni8. With the Griiber-Widal reaction, 
the patient's serum failed to specifically affect the Bacillu8 typh08U8, 
though it did agglutinate the urinary bacilli. N one of the cases 
apparently terminated fatally. Many medical officers in the Army 
are familiar with cases of this kind. Clinically and pathologically 
they are indistinguishable from classical enterica, but bacterio
logically they are not, as the sera are specific only to colon bacilli, 
while from the spleen and blood only these micro-organisms are 
recoverable. It is difficult to see why these cases should not be 
regarded as instances of a pure infection by the colon bacillus, for 
it is exceedingly improbable that all of them should fail to react 
to the enteric bacillus if in reality they were cases of typhoid fever. 

Similar in nature and equally interesting are other cases, which 
have been recorded in recent medical literature, and in which the 
infecting agent would seem to have been organisms intermediate 
between the enteric and colon bacilli, and which are variously 
termed para-typhoid or para-colon, according to whether they 
conform culturally more to one or other type. There can be little 
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doubt that in the detection, noting and bacteriologically observ
ing of cases of this kind, especially in India and South Africa, 
there is a large and promising field of work for army medical officers. 
The line of enquiry should embrace not only exact identification 
of micro-organisms recoverable immediately after death, but serum 
reactions of the patient against typical enteric bacilli, typical 
colon bacilli and atypical varieties of both. At the same time, 
when the circumstances permit, the search should be made for 

. bacilli in the blood, and precise identification established of any 
bacteria found. Some important work in this direction has been 
done by Cole (Bulletin of John8 Hopkins H08pital, July, 1901), 
and by Schottmueller (Miinch. Med. Wochen8ch1'ift, September 23, 
1902), who both find the diagnostic and prognostic uses of bac
teriological blood examinations more valuable than the Griiber
Widal test, since the former is able to allow of definite conclusions 
being formed long before the latter. As compared with a bac
teriological examination of the falces or of the spots, the blood 
method has advantages. The technique for direct blood examina
tions is briefly as follows: The front of the arm must be carefully 
washed with soap, and water, then with ether, and lastly with 
bichloride of mercury solution,' 1 in 1,000. The bichloride is next 
carefully removed by means of sterile swabs of wool soaked in 
sterile water and 10 cc. of blood removed by inserting the sterile 
needle of a sterile syringe into a superficial vein. The contents 
of the syringe are quickly passed into agar which has been made 
fluid and cooled to 45° C., the whole well mixed and plated. About 
2 cc. of blood should be added to each tube containing from 6 to 
10 cc. of agar. Besides the two observers named above, Courmont 
and Busguet speak well of this method and, provided elementary 
care as to antisepsis be observed, it should present no risks to the 
patient incommensurate with its real diagnostic value. 

As to the nature of enteric fever, we are indebted to Wasdin 
(American Medicine, February 8, 1902) for the original and interest
ing suggestion that the majority of cases of the disease are probably 
pneumonic in origin, the primary spot of infection being some
where in the respiratory tract, whence the germ invades the general 
circulation. In support of this view he claims to have readily 
located, upon the first examination, an area of lung correspond
ing to such infection. Wasdin says many of these cases might be 
overlooked as being merely simple bronchitis, but the condition 
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is unilateral and the sputum contains bacteria indistinguishable 
from B. typh08U8 and accompanied by pneumococci. These argu
ments are supplemented by references to the admitted frequency 
of bronchitis in early enteric fever, the undoubted occurrence of 
the disease without bowel lesions, and the descriptions of pneumo
typhoid of French authors. A very strong argument in favour 
of this view is the fact that the enteric bacillus can be obtained 
from the blood quite early in the fever, while it is extremely diffi
cult to isolate it from the stools much before the second week.' 
Such a theory necessarily implies a modification of existing ideas 
as to the nature, treatment, etiology and prophylaxis of the disease. 
In place 6f regarding the resulting toxremia as following lesions 
of the bowel, we must regard these latter rather as manifestations 
of the action of diffusible toxins, and that the presence of specific 
bacilli in the intestine depends more upon the existence of lesions, 
rather than that the lesions are due to the presence of the bacilli 
therein. Wasdin's views regarding treatment are naturally in 
the direction of attaining germicidal effects at the point of primary 
infection; for this he recommends benzyl-acetyl peroxide used 
in a 1 in 33,000 solution by the mouth or in 5-grain powders. This 
drug is not toxic and in his hands is said to have given good results. 
As regards etiology and prophylaxis, dust constitutes a greater 
danger than water. We need more evidence from the clinical and 
bacteriological side before Wasdin's thesis can be accepted, but 
one must confess there is much which is highly suggestive in his 
paper and, in the light of recent work at Netley, much which 
is probable; in any case an attack upon the orthodox view that 
enteric fever is a mere specific enteritis is to be cordially welcomed. 

Approaching the question of the etiology of enteric a from a 
somewhat different standpoint, we, in conjunction with Horrocks, 
have thrown some light upon the possible influence of soil, flies 
and fabrics, in the dissemination of the enteric infection. Although 
this ground had been covered by former workers, it was felt that 
in view of the strong circumstantial evidence coming from India 
and South Africa in support of the idea that these infected media 
were efficient sources of infection, it was worth reopening, more 
especially as much of the earlier research had been carried out 
at a time when a fuller knowledge of the enteric bacillus ~ and 
improved techniques for its detection were wanting. ,The work 
necessarily involved a precise determination of the viability~ of 
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the enteric micro-organism in and on these media. The details 
of the inquiry are fully given in the Bri#sh M edica,l Journal of 
September 27, 1902, and the conclusions arrived at were briefly 
as follows: (1) That there is no evidence that the enteric bacillus 
in soil could increase or grow in different directions; (2) that the 
enteric bacillus is capable of being washed through at least 18 inches 
of closely packed soil by means of water; (3) that the bacillus 
survives in moist soil for varying periods, sometimes as long as 
seventy-four days; (4) that this survival of the organism in soil 
is independent of either pollution or the reverse; (5) that its sur
viva,l is mainly dependent upon the amount of moisture present; 
(6) that the bacillus is recoverable from fine dry sand after twenty
four days, but if the sand is kept moist, the bacillus is not recover
able after twelve days, probably from being washed down into 
the deeper layers; (7) that the bacillus rapidly dies out in peat; 
(8) that from ordinary soil kept damp with rain-water the bacillus 
could be recovered on the sixty-seventh day, with dilute raw sew
age on the fifty-fourth day, with dilute sterile sewage on the seventy
fourth day, and that in similar soil the bacillus disappeared at 
once from the surface layers after heavy rainfall; (9) that infec
tive material could be readily carried from dried soil and sand 
by air currents; (10) that the bacillus is recoverable from air
dried fabrics,. such as khaki drill or serge, after periods varying 
from seventy-four to eighty-four days; (11) that infected dry soil, 
if blown about as dust, is capable of infecting distant objects after 
twenty-four days from time of desiccation; (12) that ordinary 
house flies can convey infective matter from excreta or other 
polluted material to objects on which they may walk, rest, or feed, 
and that such infective matter appears to be attached to their 
heads, legs, bodies and wings, but there is no evidence to show 
that the enteric bacillus passes through their digestive tract. 

It is obvious that these facts, and the conclusions to be drawn 
from them, have an important bearing upon many practical sanitary 
questions, especially those of military life. It is true some of the 
facts are not in accordance with results obtained by Martin in 
some similar investigations made for the Local Government Board, 
but it is legitimate to think that any failures to find the enteric 
bacillus in definitely polluted soil during lengthy periods must be 
attributed to faulty methods. It is not unlikely that, with an 
improved technique, the enteric bacillus may be recovered from 

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-01-01-06 on 1 July 1903. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


Enteric Fever 

soil after even longer intervals than already stated; in fact, a 
paper by Pfuhl (Zeitschrift f. Hygiene, Bd. xl., Hft. 3), of Berlin, 
shows that he, independently working on the same lines, has ob
tained very similar results. In some instances he found the period 
of survival in soil to be even longer. A later communication on 
the same subject by Levy and Kayser (Oentralb. f. Bakter., March 20, 
1903) shows that enteric bacilli can be recovered from typhoid 
excreta after they have been buried in a closed vessel in clay soil 
for over five months. 

The more important lessons which these facts teach are: 
(1) The need of the greatest personal cleanliness on the part of 
soldiers; (2) the need of scrupulous care in the disposal of excreta, 
especially by methods of dry conservancy, and the attainment of 
sterility if not complete destruction of excreta by fire; (3) the 
necessity of detecting early and ambulant cases of enteric fever; 
and (4) the risks attending overcrowding in tents and the want 
of proper facilities for protecting food supplies from flies, and for 
meals being taken in places other than those used for the common 
life of soldiers. The first and third do not call for special comment 
so much as do the second and fourth. A reference to our paper 
in extenso will demonstrate the grave dangers which must follow 
in the light of the facts which we have observed, from the reckless 
or careless distributing of excreta upon or in soil. These dangers 
are particularly manifest in dry or arid countries where the fixing 
as it were of the dangerous elements of dejecta in the soil are always 
difficult to secure. It is obvious that the present custom of bury
ing excreta superficially in the vicinity of cantonments in India 
is fraught with the gravest dangers. One quite realises that, 
however, desirable some form of water-carriage system may be, 
the present principle of dry-earth latrines in barracks cannot be 
abandoned all at once, but one fails to see why the ultimate dis
posal of these latrine contents should be allowed to be continued 
in the casual, haphazard and unscientific way which now prevails 
in so many places. Instead of farming out this latrine compote 
to any zamindar who is prepared to take i~, without any regard 
as to the suitability of his land for its reception, either in respect 
of agricultural utility or proximity to barracks, we must urge 
that the disposal of this material should be conducted on more 
serious lines, the dominant principles of which should be: (1) 
No spot to be permitted for these uses which lies on the side of 

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-01-01-06 on 1 July 1903. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


Enteric Fever 59 

the cantonment from which the prevailing wind blows; -(2) no 
land to be used for these purposes which does not permit of frequent 
irrigation and cultivation; (3) all land required for excretal dis
posal should be compulsorily acquired by the State, and if no 
water is available on such land for irrigation, it should be incum
bent on the State to provide it either by sinking wells or other 
means; (4) all land used for excretal burial should be put under 
cultivation at as frequent intervals as is possible; (5) all these 
sewage farm lands should be absolutely controlled and adminis
tered by the State. Anyone conversant with the circumstances 
and needs of India, will realise at once that the adoption of these 
principles would obviate many of the hideous mistakes which have 
been committed in the past, and which still constitute a notorious 
blot upon Indian sanitation. It is to be hoped that in organising 
and developing our new cantonments in Africa we shall avoid 
the mist,akes made as to this matter in their prototypes of Asia. 
The ideal arrangement, of course, for coping with the dangers 
from this cause would be destruction by fire, but at present we 
see no prospect of excretal cremation on any large scale being 
practicable. 

As regards the risks attending overcrowding in tents and the 
evils resulting from food pollution by means of dust and flies, a 
most valuable mass of evidence has been published by the United 
States Government, in the form of an " Abstract of Report on the 
Typhoid Fever Epidemics in the Volunteer Camps of the United 
States Army in 1898." Many of the conclusions formed by the 
Commission who _ drew up the report are of great suggestiveness 
and importance. They found that, in the majority of cases, infected 
water was not an important factor in the spread of the enteric 
fever, but that there was much to indicate the necessity of extra
ordinary measures for the prevention of direct infection from man 
to man, and of infection through soil, or from the clothing, bedding 
and tentage of the troops. Attention has been called before now 
to the possibilities of direct infection with enteric fever when men 
of the most susceptible age are crowded together in tents for weeks 
together, and of indirect infection through the clothing,~bedding, 
&c., or through the soil round about the tents after it has been 
freely contaminated with organic matter and specifically infected 
by the urine or other excreta of men who have contracted the 
disease. But never have the facts been so clearly shown as in 
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these. American investigations of what they call "company epi
demics," and certainly never has it been so definitely demonstrated 
that when the infection has been introduced into a camp it will 
continue to spread from one man to another in the tents, and 
from one tent to another. The whole report is full of interest, but 
needs to be studied in the original for full appreciation not only 
of its thoroughness but of its evident exactness. It is a striking 
confirmation from real service life of recent laboratory work. 

Although great stress has been laid in this article upon the 
dangers and possibilities of infection by means of soil, dust and 
personal contact, it must not be overlooked that there are other 
means of disseminating the enteric infection, notably by water. 
The experiences of our own and other armies in the past only too 
clearly indicate the need of constant vigilance over water supplies, 
to both safeguard them from primary pollution and also purify 
them, if suspected of pollution, before issue to the consumer. 
Whether it be under the circumstances of peace or war, of canton
ment, camp or moving columns, this question of securing a pure 
or clean water for the soldier is a matter of organisation. Our 
readers will doubtless ask the question whether recent experiences 
in South Africa have been taken to heart, and whether, on the next 
occasion when our Army takes the field, it will be in any better 
condition of organisation and preparedness to supply its wants 
with reasonably clean water. We are afraid that only time will 
answer these very legitimate questions, but for our own part, 
we have no hesitation in saying that the solution of this important 
and difficult problem can only be by thorough organisation of a 
sanitary service in times of peace to meet the needs of war. The 
organisation must be of no mere academic kind, it must be thorough, 
embracing both water purification and efficient conservancy; 
moreover, it must be such that a direct strain of responsibility 
rests upon someone, carrying with it kudos and reward for successful 
avoidance of preventable disease as well as reprobation for failure. 
It rests largely with ourselves to say who is best fitted to under
take this duty; but where we admit competency, there must we 
locate executive functions. 

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-01-01-06 on 1 July 1903. D
ow

nloaded from
 

http://militaryhealth.bmj.com/

