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REPORT ON THE METHODS EMPLOYED IN THE 
CAMPAIGN AGAINST TYPHOID FEVER IN GERMANY. 

By CAPTAIN E. D. W. GREIG.l 

Indian Medical SeTviee. 

(1) Introduction.-In order to study the various methods 
employed in the campaign against typhoid fever in Germany, per-

. mission was obtained, through the Foreign Office, for me to go to 
Germany and investigate the subject there. I reached Berlin on 
September 25th, 1905, and was advised to study the methods, in the 
first instance, at the Kgl. Institut flir Infectionskrankheiten. This I 
did until October 22nd, 1905, on which date I proceeded to certain 
of the Institutes for· antityphoid work to study the practical 
application of the methods. I visited the Institutes at the following 
places.: Saarbriicken, Neunkirchen, Metz, Diedenhofen and Trier. 
At these places I studied the routine method of examination of the 
material sent in, and accompanied the Superintendent on several 
occasions into the district to see the methods adopted in investi
gating outbreaks of. typhoid fever in the villages. I was thus 
enabled to gain an insight into the practical working of anti typhoid 
measures in Germany. 

I desire to express my heartiest thanks to Professor Dr. 

1 Deputed by the Secretary of State for India to investigate this subject in 
Germany. 
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118 Oampaign agai~st Typhoid Feve1' in GeTmany 

Kirchner, Geh. Ober. Med. und vortragender Rat. in Ministerium 
d. Geistl. Unterrichts u Med. Angelegenheiten, for his advice and 
help, to Geh. Med. Rat. Professor Dr. Gaffky, Director of the 
Kgl. Institut fiir Infectionskrankheiten, and to Professor Dr. P. 
Frosch, with whom I worked at the Institut, for his constant 
courtesy, and to the Superintendents of the Institutes at Saar
briicken, Neunkirchen, Metz, Diedenhofen and Trier, for affording 
me every facility for investigation. 

('2) Facts of Importance in Connection with Antityphoid 
Measures: (a) That typhoid fever is spread to a large extent by 
the bacilli being directly carried from the sick to the healthy, e.g., 
infection of food, the use of contaminated eating and drinking 
utensils, &c. In this form of so-called "contact" infection the 
epidemic has a gradual onset and prolonged course. Should the 
bacilli gain access to a water supply used by a number of persons, 
then a large number of cases occur simultaneously-the so· called 
"explosion epidemic." The workers in Germany have found this 
latter mode of infection of comparatively rare occurrence as 
compared with the former. 

(b) That living bacilli rnay continue in the faces and urine for 
long periods after the fever has ceased, and that persons who give no 
history of previous attacks of typhoid fever, but who have been in 
contact with typhoid cases, may also harbour the bacilli in their 
stools. This group of cases is a very important one from the 
prophylactic point of view; they are the "bacilli carriers" of the 
Germans. These individuals are, in fact, "reservoirs" of the 
parasite and play an analogous part to the wild game in Nagana, 
which harbour the trypanosomes without any apparent signs of 
disease; 

(c) That the disease may run a very mild course, particularly 
in young children, and thus a number of cases may escape observa
tion. 'l'he detection of these cases forms a very important part 
of the antityphoid work. 

(d) That a disease, closely resembling typhoid fever, clinically, 
but caused by a totally distinct organism-B. paratyphosus, B.
may occur at the same time as typhoid fever. 

(3) It is Necessary to Organise Scientific Institutes near the 
Typhoid Epidemic to put 'into Practice the above PrincipZes.-The 
German Government has founded eleven Institutes, each with a 
Superintendent and two or three trained scientific medical men, 
as well as one or two attendants, for the antityphoid campaign in 
Alsace-Lorraine (vide sketch map). These Institutes are fully 
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E. D. W. Greig 119 

equipped for the scientific work required. They are chiefly engaged 
in the prevention of the spread of typhoid amongst the civil popula
tion. The military population, which is a large one, has a similar 
organisation, and the conditions being much more favourable for 
carrying out the antityphoid measur<:?s, the results show a satis" 
factory reduction of typhoid fever amongst the troops. 

SKETCH MAP OF DISTRICT WHERE ANTI-TYPHOID OAMPAIGN IS BEING OARRIED ON. 

Oircles show the position of the eleven institutes for anti-typhoid work. 

Each Institute has its defined area of work, but they also keep 
in touch with one another. The extent of the area of work is 
determined by the density of population, e.g., Trier, which is 
situated in a sparsely populated district, has a very extensive area, 
whilst those of Saarlouis, Saarbriicken and N eunkirchen are small, 
the population being very dense near these places. The Institute 
receives its material from the various medical men in charge of the 
cases, and the members go out into the villages and towns with the 
District Medical Officer of Health and investigate the details of 
the origin of the epidemic. As far as possible, each epidemic is 
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120 Oampaign against Typhoid Feve1' in Ge1'many 

traced back to its source, It is necessary to determine: (1) 
Whether cases are imported ones; (2) whether the infecticn is 
carried by water; (3) whether carried by food; (4) whether carried 
by men affected by typhoid fever, e.g., family epidemic; (5) whether 
a local focus of endemic typhoid, so-called " typhoid-house," exists. 
In carrying into practice these lines of investigation, certain lists, 
kept in every village, are examined in the first instance; these are: 
(a) list kept by police of reported 'arrivals in the village; (b) the list 
of attendance at the schools; (c) the sick list (krankenkassenlisten) ;' 
(d) the list of deaths reported. From these lists valuable informa
tion is obtained, which forms a starting point for further investiga
tion. It is generally found that the actual number of cases of 
typhoid fever far exceeds that which has been reported. The water 
supply, milk supply and general sanitary condition of the village are 
carefully enquired into, and the result of these, along with the 
result of the bacteriological investigations, is entered in a special. 
form, which is called Fragebogen, which contains thirty-nine 
headings, which are classified under (1) General, 'i.e., position and 
character of place, water and milk supply, &c.; (2) special, which 
contains details regarding patient, the disinfection carried out, and 
the result of the bacteriological investigations; (3) result of the 
case, whether it ended in death or recovery; the results of final 
bacteriological investigation, and what sanitary improvements have 
been carried out. 

The suspected cases having been picked out by the help of the 
information obtained from the above-mentioned sources, it is next 
necessary to examine the blood, fmces and urine of each at the 
laboratory. The blood is taken in capillary tubes. For the urine 
and fmces special glass tubes, fitted with a metal spoon in the cork 
and carefully enclosed in a tin and wooden box, are left at the house. 
Directions are given to the nurse or friends to place three or four 
spoonfuls of the fmces in one tube; which is packed, and the box 
carefully labelled; some urine is also placed in another tube. These 
are forthwith despatched to the institute. It is important for the 
investigation that they should be as fresh as possible. When these 
are received in the laboratory they are examined at once. The result 
of the examination is communicated to the medical man in charge 
of the case and the Medical Officer of Health, who have the neces
sary disinfection and isolation carried out. When possible the 
isolation is carried out in special hospitals; otherwise the Medical 
Officer of Health gives the necessary instructions to the friends for 
the isolation of the patient in the house. For the purposes of 
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E. D. W. G1'eig 121 

disinfection the Liquor Creosoti Saponatus of the German pharma
copffiia is used. The eating and drinking utensils are immersed in 
it. The stools and urine, which are received in special vessels, are 
mixed with it. After the patient is entirely free from fever the 
stools and urine are examined three times at intervals of ten days, 
and the patients are not allowed to leave the hospital until the 
result of the bacteriological investigation shows them to be free 
from bacilli. It is found necessary to do so three times, as relapses 
are not infrequent, especially in the fourth week of convalescence 
(see chart), in which case the examinations have to begin afresh. 

Incubation 1st week 2n~ week d k 1st week of 2 d k 
" 3r wee cOll"alescellce n wee period of disease , 3rd week 4th week 

CURVE OF EXCRETION OF Bacilltts typhos7ts IN F lECES IN CASE OF TYPHOID FEVER. 

Shows relapse in fourth week of convalescence. 

Having thus considered the general plan of work, it IS necessary 
to consider:-

(4) Techniqne Employed fOT the Examination of Material 
Received from Suspected Gases of Typhoid Fever.-As a matter of 
practical routine the following examinations are made :-

(1) Blood.-The usual Widal reaction, carried out both micro
scopicallyand macroscopically. The test is made both with typhoid 
and paratyphoid B. bacilli. It may be observed that a positive 
Widal reaction is no proofthat the present illness of the patient is 
typhoid fever, but a reaction which is at first negative and then 
becomes positive, is absolute proof. 

(2) Fceces and Urine.-The examination of these for the pre
sence of B. typhosns and paratyphosus is all important. Unfor
tunately we have not yet discovered an ideal method for the 
detection of B. typhosits in fiBces; its recovery from the urine is a 
simpler matter. We have not got an "enriching" process similar 
to the peptone water for the detection of the vibrio of cholera. The 
llewer methods, however, are a distinct advance on our older 
methods, and no doubt further advances will be made. 

The following are the methods used: v. Drigalski and Conradi 

o 
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122 Oa?npaign against 'Typhoid Feve1' in Germany 

[lJ. Malachite green method of Lentz [2]. Fuchsin agar method 
of Endo [3J. CaffeIne-fuchsin agar method of Gaehtgens [4J. 

In the institutes visited either the Drigalski-Conradi method 
alone was employed, or in combination with tht( malachite green 
method. The Endo method was employed in Diedenhofen, as well 
as the others. Each method has its advantages and disadvantages, 
but it is quite certain that rapidity in detecting the typhoid colonies 
is largely a matter of experience and practise, and an observer who 
is accustomed to recognise it on one medium may fail to do so on 
another. The details of the mode of preparation of each of these 
are gIven. 

(a) Drigalski-Gonradi. Preparation of Medium.-(i.) Agar Pre
paration: '1'0 3 Ibs. of finely-cut horse flesh add two litres of water. 
Allow it to stand till next day. The expressed meat juice is boiled 
for one hour and filtered. Add 20'0 gr. peptone sicca, Witte, 
20'0 gr. nutrose, 10'0 gr. NaCl, boil one hour; now add 70 gr. bar 
agar, then boil three hours (or one hour in autoclave), render 
slightly alkaline (indicator litmus paper). Filter, boil half an hour. 
(ii.) Litmus Solution: I-.Jitmus solution (Kubel and Tieman) 
260'0 ccm., boil for ten minutes, add milk sugar (chemically pure) 
80'0 grm. Boil fifteen minutes. (iii.) Add the hot litmus-milk
sugar solution to the liquid agar solution cooled to 60° C. Shake 
well. Render it again faintly alkaline. The colour of the froth is 
a good indicator. Add then 2'0 ccm. of a hot sterile solution of 
10 per cent. water-free soda, further add 20 ccm. of a freshly
prepared solution of 0'1 gr. crystal violet B. (Hochst) in 100'0 ccm. 
warm water (distilled). 

One has now a meat-water peptone-nutrose agar with 13 per 
cent. litmus and 0'01 per mille crystal violet. This can be poured 
directly into plates and the remainder kept in 200 ccm. flasks. 

(b) The JJfala,chite Green" Em"iclzing" Method of Lentz. Pre
paration oJ. the Mediwn.-'l'he proper preparation to use is mala
chitgriin (crystal) (Hochst) dilution 1-22,000. Preparation: Three 
pounds fat-free flesh (oxen), finely divided, macerated with two 
litres of water for sixteen hours. '1'he extract is expressed, boiled for 
half an hour, filtered, then 3 per cent. agar added and boiled for 
three hours; add to the agar 1 per cent. peptone, 0'5 N aCl, and 
1 per cent. nutrose (this may be omitted). This is brought to the 
litmus neutral point by soda solution with duplitest paper. Boiled 
one hour, filtered through linen. The reaction of the finished agar 
is sometimes distinctly acid. It is filtered into small flasks of 100-
:WO ccm. 
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E. D. W. Greig 123 

Before the addition of the malachite green, the hot agar IS 

tested by duplitest paper and so far alkalised with sterile soda 
solution until the red strip is distinctly red-violet. This reaction 
point corresponds in agar, without nutrose, to an alkalescent degree 
of 1'8 per cent. normal soda below the phenolphthalein-neutral 
point; if the agar contains nutrose, which remains neutral towards 
litmus and bacteria, then the alkaline reaction corresponds to 3'5 
per cent. normal soda solution below the phenolphthalein point. 

To 100 ccm. of the hot agar 1 ccm. of a 1-220 solution 
malachite green (the solution keeps good for ten days) is added, 
i.e., agar contains .1-22,000. By this concentration of malachite 
green (crystal) the growth of the usual kinds of B. coli, as well as 
many alkali-forming organisms, is greatly diminished and practically 
prevented. rrhe B. typllOsUS growth is also diminished, but only 
so far that after twenty-four hours the colony can be recognised 
with the naked eye, the size of a particle of sand, whilst, after a 
longer period in the incubator, in· two to four days, larger, stronger 
colonies appear which colour the agar yellow. 

The finished agar is poured at once into Petri dishes in 2 mm. 
thick layers. The dishes are well dried. 

(c) The Fuchsin Agar method of Endo. Preparation of 'the 
lYIedium.-In an enamel pot put two litres of water (tap), 20'0 gr. 
Liebig's meat extract, 20 gr. peptone sicca, vVitte, 10'0 NaCl, and 
80 gr. bar agar. Boil, filter, neutralise. Add 10 gr. chemically pure 
milk sugar and 10 ccm. of 10 per cent. crystallised fuchsin in 96 per 
cent. alcohol. Then the medium becomes dark red in colour. 
Now add 25 ccm. of a 10 per cent. sodium sulphite solution. rrhe 
medium becomes gradually discoloured, but only completely so 
when the agar is stiff. Sterilise in small tubes for thirty minutes'. 
Pour into plates. 

(d) The Caffe'ine-Fuchsin Agar method of Gaehtgens. Prepara
tion of the lYIediwn.-As a result of his experiments, he found that 
an addition of 0'33 per cent. chemically pure caffeine to Endo's 
medium (vide previous preparation), which had an alkalinity equal 
to 1'5 per cent. normal KOH below the neutral point of phenol
phthalein, markedly increased the value of the medium as a means 
of detecting B. typhosns in the stool. 

Endo medium, prepared in exactly the same way as describe(l 
by himself, is liquefied, made alkaline to the required degree, and 
the required amount of caffeine added. 

In all these methods attempts are made, with more or less 
success, to check the growth of members of the coli group, and, to 
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124 Oampaign against 'l'yph(yid Pever in GeTmany 

encourage the development of the B. typhosus and paTatyphosus. 
In the Drigalski and Conradi method, crystal violet is used; in 
the Lentz method, malachite green; in the Endo, fuchsin; and 
Gaehtgens, caffeIne. At the same time, the typhoid colonies are 
differentiated from the coli group by a colour reaction. In Drigalski 
the typhoid colonies are blue and the coli red. In the Endo the 
coli colonies turn bright red, whilst the typhoid colonies are colour
less. In both cases the fact that B. coli produces acid in presence 
of milk sugar is made use of by, in the one case, litmus, and the 
other, decolourised fuchsin, a colour reaction being thus obtained 
in both cases. 

Malachite green checks the. growth of both coli and typhoid 
very markedly, but more especially coli. Accordingly, when a 
stool is planted out on such an agar plate, it may not be possible 
at the end of twenty-four hours to detect any colonies of typhoid. 
Lentz has found, however, that if such a plate is flooded with 
normal salt solution and gently rocked and then allowed to stand 
for a few minutes, the delicate typhoid colonies diffuse themselves 
in the solution, whilst the solid coli colonies sink to the bottom, 
so that if a little of this fluid is plated out on Drigalski plates, 
practically a pure growth of B. typhosus or paratyphosus may be 
obtained. In practice it is found that the B. paratypllOsus is 
readily "enriched" in this way, but the B. typhosus not to the 
same extent. 

Having thus seen the method of preparation of the different 
culture media and principles of their use, it is next necessary to 
consider the method of preparation and insemination of the plates 
with the f!Bces and urine. The following are the steps :-

(1) The Preparation of the Plates.-In this investigation it is 
more convenient to use a larger size of Petri dish than that generally 
used. It should be from 15 to 20 centimetres in diameter. About 
20 to 25 cubic centimetres of the medium is poured into each plate. 
'rhe plates are allowed to remain open until all the steam has 
evaporated and the agar is quite stiff. It is essential that the 
surface of the plates should be quite dry and firm. Contamination 
by air-organisms does not occur on account of the aniline dye 
present in the culture media. 

(2) The PrepaTation of the Fcvces.-The f!Bces are thoroughly 
mixed with a small quantity of sterile normal salt solution. Then, 
when one malachite green plate is used in combination with two 
Drigalski plates, about 0·5 ccm. of the mixture is placed on a green 
plate. This amount may also be used with the caffeIne-Endo, but 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-06-02-01 on 1 F
ebruary 1906. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


E. D. W. Greig 125 

with the Drigalski plates alone a much smaller amount, about one 
or two loopfuls, is sufficient. 

In the case of urine, several drops are placed on the green plates; 
on the Drigalski plates one drop is sufficient. 

Having thus got the prepared material on the first plate, the 
next step is the smearing. '1'his is done in the same way, whether 
green and blue or all blue plates are used. 

(3) Smearing of the Plates.-A sterile glass rod, bent at right 
angles shaped thus is used-

A----B 

A-B~ Portion used to smear the plates. 

The material on the first plate is thoroughly smeared by rubbing 
the glass spatula, as it is called, in all directions over the surface 
of the agar. Then, without sterilising it, the same spatula is 
rubbed over the surface of a second plate, and then over a third 
and fourth. After the smearing the plates are allowed to stand 
open till quite dry. The plates are then placed in the incubator 
at 3T C., and left there for twenty to twenty-four hours. At the 
end of this period the next step is :-

The Examination of the Colonies.-It will be convenient to 
state briefly the characters of the colonies on the· different media 
already mentioned. 

(1) Drigalski-Conradi.-By this method the first plate is so 
overgrown that it is useless for further examination. The second, 
third and fourth, however, are carefully inspected. It is very desir
able to use a hand lens for this purpose. Also to direct the plate 
so that the light falls from a wall, not directly from the window, 
as a better contrast between the colonies is obtained. After a good 
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126 Oarnpaign against 'l'yplwid Fever in Germany 

deal of practice it is possible to recognise immediately a colony of 
B. typhosus on the plate even if only a single one exists, but, at 
first, it takes a considerable amount of time, because a large 
number of colonies are found which closely resemble those of B. 
typhosus, and it is therefore necessary to test each of them accord
ing to the methods described later. Broadly stated, the B. coli 
colonies are more or less red in colour, not transparent, and from 
2 to 6 mm. in diameter, whilst the B. typhOSllS colonies have a 
diameter of from 1 to 3 mm. The colour is blue with a dash of 
violet; they resemble dew drops. 

(2) Combined Malachite Green and Drigalski Method.-As will be 
remembered, the first plate in this method was malachite green 
agar, and the second and third Drigalski-Comadi. At the end of 
twenty hours the second and third plates are examined, and present 
the same characters as noted above. If typhoid colonies are found 
on these plates then the investigation is finished, but, if they are 
not, it is possible by a further procedure to detect them, and this 
is the special merit claimed for this method. The procedure is 
this: the :green plate is flooded with sterile normal saline and 
gently rocked, and then allowed to stand for a few minutes. By 
this means it is found that the more delicate typhoid and para
typhoid colonies readily diffuse themselves in the liquid, whilst 
the heavier coli colonies, whose growth has been remarkably 
inhibited by the malachite green, sink to the bottom. The glass 
spatula is then dipped in the salt solution and rubbed on one 01' 

two Drigalski-Comadi plates, which are placed in the incubator at 
37° C. for twenty hours, and are then examined in the usual 
manner. This method of " enriching" gives very good results with 
B. paratyplwslls; the B. typhosus is not" enriched" to the same 
extent, but still it is an additional means of detecting this organism, 
and in the hands of Lentz has yielded good results. 

(3) Endo Method.-Here all the coli colonies are bright red at 
the end of twenty hours, and, therefore, very easily separated. The 
typhoid colonies are colourless and very transparent. A stool plated 
on this medium gives a very striking picture, and the use of this 
method does not strain the eyes to the same extent as the blue 
plates. If a very large number of coli organisms are present the 
plate is liable to become entirely red, and this interferes with the 
examination of the typhoid colonies. On the whole, this medium 
appears a very useful one for the separation of B. col'i and typhosus. 

(4) Gaehtgens Ca.ffe;ine-F~lschin Agm·.-The appearance is essen
tially the same as that on the Endo plates, but the growth of B. coh 
is markedly inhibited. 
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Having thus seen the general appearance of the colonies, the 
next step is:-

The Identification of Suspected Typhoid Colonies.-In practice, 
this is done as follows: (1) A portion of the colony is touched with 
a very fine platinmn needle and placed in a drop of highly active 
serum, in dilution 1-100, on a slide and carefully mixed; at the 
same time a control should be made with a drop of normal saline 
solution placed alongside. The agglutination, if it occurs, may be 
observed with a hand lens or low power of the microscope. Both 
typhoid and paratyphoid sera are used. In this way a large 
number of colonies can be rapidly examined. Should complete 
agglutination occur, then the remainder of the colony is inoculated 
into tubes containing various nutrient media. From the academic 
point of view, a considerable number of these are required, but, in 
practice, it is found that about three amply meet all the necessities, 
of which ordinary agar slope, litmus whey, and neutral red agar, 
or grape sugar, are most comIllOnly used. 

The following is a complete list of the different media with the 
methods of preparation :-

(a) Barsikow's Milk Sugar.-Made thus: (i.) 1 gr. nutrose 0'5 gr. 
N aCl, aqua distill, 100 cc. Sterilise; filter several times to clarify. 
(ii.) 5 cc. litmus solution (Kubel and Tieman), 1 gr. milk sugar or 
grape sugar, or mannite, maltose, &c. Sterilise six to eight minutes. 
Cool to 60° C. Mix (i.) and (ii.). Sterilise for ten minutes on three 
successive days. (b) klannite, as above. (c) Barsikow's grape sugar, 
as above. (d) Litmus whey: 500 cc. milk; add 10 to 12 ccm. 
N/I solution HCI to precipitate casein. Neutralise with soda 
solution. Boil one to two hours. Let the precipitate fall to the 
bottom. Take 100 ccm. of fluid and add 5 ccm. litmus solution. 
Place in tubes, sterilise two to three hours at 100° C. (e) Neutral 
broth agar: agar 2 per cent., grape sugar 0'3 per cent., neutral broth 
solution 1 ccm. (saturated watery solution of Ehrlich's neutral 
broth). Mix; sterilise. 

The following table shows the effects of growth of B. typhosus, 
B. coli com., B. pamtyphosus, A. and B., B. dysenter-y (Shiga) and 
B. Gaertneri in various media. 

Should the agglutination be positive in 1-100 dilution of serum, 
and the organism give characteristic reactions in the various 
media, the diagnosis of typhoid or paratyphoid, as the case may be, 
can then be made. Only in exceptional cases is it necessary to 
perform the Pfeiffer experiment. 

The above is a description of the routine examinations made at 
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128 Oarnpaign against 'llyphoid Fever in Gerrnany 

the Institutes. In addition to the urine and falces it may, occasion
ally, be necessary to examine expectoration from the lungs, pus, 
and post-mortem material. The procedure is exactly similar to that 
adopted in the examination of falces. ' 

To determine the presence of typhoid bacilli in the blood, it is 
necessary to take about 5 cc. from a vein and add to it a large 
quantity of sterile bouillon to neutralise the bactericidal substances 
present in the blood. 

'fhe determination of B. typhosus in water is not very 
satisfactory. 

Bouillon. l\.Iannite 
Gas tubes bouillon Milk Barsikow's Barsikow'g Litmus whey K entral red 

milk sngar grape sugar agar 

.. No gas .. Blue .. Unaltered Blue .. Blue .. Violet .. Dal k red; no 
gas. 

B. typhosll S .. No gas . _ Red; no Unaltered 
gas 

Unaltered Red .. .. Slightly red No change; 
no gas. 

B. coli comm~mis Gas .. Red; gas Ooagulated Red; coagu- Red; coagu- Red .. .. Fluorescent; 
gas. lated lated 

B.paratyphosus(A) Gas .. Less gas; Unaltered 
red 

Unaltered Slight red; Slight 
coagulated 

red Fluorescent; 
gas. Less 
than para-

B.paratyphosus(B) Gas,slight Lessgas; After some Unaltered 
red weeks be

comes yel
low and 

I 
strongly 
alkaline 

B. Shi(Jadysentery No gas .. No gas; I Unaltered Unaltered 
blue 

B. GaeTtnet'i .. Gas, slight Red; gas Unaltered Slight red 
I 
i 

typhoid B. 
SI i g h t 1 y After14days

1

1 Fluorescent; 
red; coagu- for m s a gas. 
lated blue scum 

I I 
Bright red Unaltered 

Red; coagu- Unaltered 
lated 

Unaltered. 

Gas; fluores
cent. 

The above is an outline of the methods adopted in the campaign 
against typhoid in Germany. 

It will be readily seen that in a civil population the practical 
difficulties are enormous. Isolation cannot be carried out in many 
cases, and the disinfection of the urine and falces must be left in 
the hands of the individual himself, and whether the instructions 
are implicitly followed is, at times, questionable. So, therefore, 
under these circumstances, the progress must be slow. On the 
other hand, in the army it ought to be a simpler matter, because 
here the individuals are constantly under observation and discipline. 
It is a matter of common knowledge that to send a person har
bouring the parasites of disease back amongst a number of 
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E. D. W. G1'eig 129 

uninfected individuals, is a sure method of lighting up fresh 
infection. The danger of typhoid infection is that the individual, 
although appearing perfectly well, may harbour the bacilli and so 
infect others. The point of importance to remember is, that only 
by repeated bacteriological examination of the f[Bces and urine are 
we in a position to say when a man can safely return to duty 
without being a source of danger to his neighbours; and, further, 
only by this examination can the latent foci of the disease be dis
covered; t,hese unrecognised harbourers of the disease, the" bacilli 
carriers," are the chief means by which the disease continues to 
spread, in spite of all improvements in sanitation. 

After these, investigations have been continued for some time, 
we get a valuable accumulation of scientific facts, which enables us 
to intelligently correct real hygienic faults. 

It is an interesting fact that methods based on the same princi
ples are employed in Germany to combat the spread of cholera, and 
our methods for the detection of the cholera vibrio are much'more 
perfect than those for the B. typhostls in fffices, because we have in 
peptone water an excellent "enriching" medium for the vibrio of 
cholera. 
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