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diagnosis of typhoid fever by this method. I think, how-
ever, that it might have been better for him to do what we
have done in Manchester before using the method for public
health work. Immediately after reading Dr. Widal's com-
munication to the Paris Société Médicale des Hopitanx ® I
spoke of it to Dr. Niven. I was, however, anxious not to use
the method before I had had a sufficient personal experience
of it, based on the examination of typical cases of typhoid
fever and other fevers. Dr. Niven offered at once to give
me all the help he could by obtaining blood and secretions
from cases received at the Monsall Fever Hospital. Dr,
Marsden, the resident medical officer at the hospital. showed
himself very willing to give us all the assistance possible,
Before the end of July we bad already obtained results
which could leave no doubt as to the value of the method.
The number of cases recorded in France by Widal, Widal
and Hicard, Achard, Courmont, and others had already at
that time reached a sufficient size to inspire confidence.
Some simple experiments which I made at the beginning
of this inquiry convinced me of the very close relations
existing between the phenomena which have been described
successively by Charrin, Roger, Metchnikoff, Bordet, Gruber
and Durham, and others. As these may help the readers
who have not paid special attention to this branch of
bacteriology I will describe some of them briefly,

1. To 5 cubic centimetres of neuntrul peptone bouillon, 05,
1 or 2 cubic centimetres of the serum of an animal
immunised against typhoid fever are added, then the tube
is inoculated with typhoid bacilli, and incubated at a tempera-
ture of 37°C A control tube of bouillon without serum is
inoculated at the same time with the same quantity of
typhoid bacilli and incubated in the same way. At the end
of ten hours the bouillon containing no sernm will be evenly
turbid from the growth of the bacillus. At the end of the
same time the bouillon to which serum has been added will
be clear or nearly clear, and the bacilli will be found to have
formed a precipitate at the bottom of the tube, where they
form a number of small clumps.

2. The same experiment is repeated, with this difference,
that the blood of a patient suffering from typhoid fever at the
end of the third week of the disease is added to the bouillon of
one tube instead of the serum of an immunised animal. The
results are the same, though in some cases the reaction is
not quite so clear.

3. To ten. twenty. or fifty drops of a twenty-four hours
old culture of typhoid bacillus in peuntral bouillon (or to a
similar guantity of an emulsion of the bacillus grown on

# June 26th, 1856,
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the name of the reaction with the name of any one
observer. It would be advantageons to wuse a name
which would be clear tc workers of various nationalities,
and for that reason I think the term ‘agglomeration " is
preferable to the shorter and otherwise more convenient
word "‘clumping " Though I would prefer not to see the
name of any writer attached to the reaction itself, I think
it is well to recognise (1) that the method of diagnosis of a
mic;c-urga.nism by the changes occurring in the peritoneal
cavity of an animal immunised against that microbe must
be associated with the name of R. Pfeiffer; (2) that the
discovery of the clumping phenomenon outside the body
in the serum of immunised animals must be associated
with the names of Charrin and Roger. Metchnikoff and
Bordet; (3) that the utilisation of this method for the
diagnosis of microbes must be associated with the
names of Gruber snd Durham, who have worked out
the method with more care than previous observers ; and
(4) that the discovery of the method by means of which a
case of typhoid fever can be diagnosed (before immunity
has been established) by means of the reaction which the
serum of such a patient will produce when brought in con-
tact with a pure culture of typhoid bacilli must be associated
with the name of Widal. The discovery of Widal consists
in that, starting from a typical bacillus as a known quantity,
he determined the nature of a doubtful case by the action
which the serum of that case will have on the bacillus. All
the previovs observers used the serum of an immunised
animal as their known quantity and considered that a high
degree of immunity was an important element of diagnosis.
It is true that the reaction was also proposed to test the
potency of sera, but this was not proposed for the purpose
of diagnosis of cases of typhoid fever,

There were many points which it seemed to me desirable
to settle before using Widal's method on a large scale.
Soon after the beginning of this investigation I was for-
tunate enough to obtain the friendly codperation of Dr.
E. J. Bidebotham, with whom I centinued to make the
observations to be recorded in my next communication.
It will be unnecessary to describe here the plan of the
investigation since the results obtained will rufficiently
indicate what was aimed at. I may say, however, that
after trying varions methods I came early to the con-
clusion that to obtain comparative results it was advan-
tageous to proceed as follows. The finger of the patient
is thoroughly cleaned and, if time permits, the skin
carefully disinfected. A prick is made in the usual way
with a sharp lancet-shaped peedle so as to obtain two or
three large drops of blood The patients show no objection
whatever to this procedure. This blood is at once aspi-
rated in a modified Pasteur’s pipette the point of which bas
been kept sealed till then and is broken and sterilised just
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the other sealed end of the tube ; the small drop of fluid is
received on a sterilised slide. The tube is sealed again for
further observation if necessary. Some drops of a twenty-
four or at most forty-eight hours old culture of typhoid
bacillus in neutral peptone bouillon are then poured into
a watch—glas_a or on a slide (sterilised), With a platinum
loop measuring one millimetre in diameter nipe drops of
the bouillon swarming with bacilli are taken and deposited
on a clean cover-glass three-guarters of an inch in diameter :
they are not allowed to touch each other (to ensure accurate
measurement). With the same loop, after it has been
passed through the flame, a drop of the serum is taken and
deposited on the cover-glass. When the serum is very active
It may be desirable to dilute it previously with a definite
proportion of neutral bouillon. This may be done with the
platinom loop. The ten drops are then thoroughly mixed
together with the platinum loop, the cover-glass placed on a
clean slide (moist surface downwards), and the appearance
of the preparation examined one, two. or three minutes, five
minutes, two hours, and for special puposes twenty-four,
forty-eight hours, &c., afterwards. After the first few minutes
the preparation has of course to be kept in a moist chamber,
but it is not necessary to place the moist chamber in an
incubator. By using this mode of procedure it is easy to
study the rate at which clumps are formed and the changes
which occur in the preparations from day to day. As the
blood has been collected aseptically the observations
are not complicated by the growth of extraneous microbes.
The blood kept in the sealed pipettes can be examined
day after day, as there is no loss of material. Drying of the
blood does not prevent the reaction, but it diminishes its
intensity, and I think the little advantage that can be
gained by drying the blood for the purpose of sending it
from the bedside to the laboratory is dearly bought at the
expense of the doubts which it gives rise to when the
reaction is feeble. The use of the pipette is very nearly as
convenient as the use of a slip of sterilised paper, and it
is quite easy to have a good supply of, or to manufacture, such
pipettes. I need not say that it is easy to estimate the
potency of the serum of patients suffering from typhoid
fever by varying the propurti:fl:-ns between the serum and the
sernm ., ..
calture. The proportion TS indicated by Widal I
have found fo be extremely convenient. Some serums,
however, react in much smaller guantities; in one case

: 1 serum : ;
it was found that 150 onitare still gave the reaction clearly.

Except in very doubtful cases it is unnecessary to increase

the proportion of serum ; but after iirymg it may be neces-
serum.

sary to increase the proportion to T I have so far

preferred recent cultures in neutral bouillon to emulsions of

the bacillus grown on agar or on gelatin. The bouillon

f







JuLy 183TH AND Nov. 171nH, 1896—(continued).
Time of or after the Evamination of the Blood for the Reaction—(continued),
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Blood and in whick no further Fvidence of Typhoid Fever was obtained Clinically,
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headings, which will be easily understood by reading the
previous paper.
Our results confirm entirely those announced by Widal

four monthbs ago. We may safely make the f ¢
statements :— = ¥ y e the following

1. Out of twenty-five cases of undounbted typhoid fever
which were examined there was not one in whicg the blood

{ntd not give rise to agglomeration of the bacilli sooner or
ater. .

In one case (Nos. 21, 22, and 34) a specimen taken on the
seventh or eighth day of the illness (No. 21) gave a feeble
reaction ; another specimen (No. 22) received by us the
next day gave no reaction. In this case the quantity
of blood sent for examination was very small and the
blood was very near the sealed end of the tube, so that
there was a possibility of the fluid having been over-heated.
The same possibility had to be kept in mind in No, 20 ; in
this case no reaction was obtained with the blood on the
twelfth day, whilst it was distinct on the twenty-fifth day
(No 30) of theillpess. These discrepancies may not be due to
error of manipulation, but there was good reason to believe
that they were. They are the only two exceptions in a series
of twenty-eight specimens lo one case the error was
corrected ny the examination of another specimen collected
nearly at the same time, so that the aberrant results amount
to 1 in 87—i e.. 3'7 per cent.—if we base our estimate on
the number of specimens examined ; or 1 in 25—1i e., § per
cent. —if we refer more ~pecially to cases.’

2. Ouat of ten cases which were certainly not cases of
typh:id fever not ooe was found to give the reaction.
Among these cases were some of scarlet fever, erysipelas,
mumps, puerperal fever, tuberculosis, some of which were
complicated with suppuration, angioa, otitis, bronchitis,
nephritis, diarrheea, delirinm, &e. (complications also
present in cases of typhoid fever). This, when associated
with results obtained by varions other observers, shows that,
in a care of fever, if a few days after the onset the blood
gives a negative reaction when tested by Widal's method
the case is not one of typhoid fever.

3. The blood of normal individuals does not give any
reaction.?

4. Regarding the period of the fever during which the
reaction was manifest we bave observed only one case

1 It must be remembered. however, that this source of error was
temporary, for on further examination a positive reaction was obtained.

2 Phat is within the first four hours; after twenty-four hours an
imperfect clumping is sometimes obaerved.
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remained doubtful from our point of view. - This is the
only case where the reaction has seemed To wus ambiguous ;
this was possibly due to the fact that we had not
enough material to try various dilutions. In three
other cases (Nos 3 and 4 and Nos. 19 and 32) we
obtained a npegative reaction; in two of these the
clinical diagnosis confirmed our results later. In one
case we were unable to obtain complete clinical data,
but from what we were able to gather it is probable
that the case was not one of typhoid fever. So that,
with one exception, we can say that even in the four
cases in which the clinical evidence was not clear the serum
dingnosis gave results which seemed reliable. If one studied
carefully the whole series of cases it will be evident that
there is not one symptom or group of symptoms usunally
considered typical of typhoid fever, which has been as
constant as the serum reaction.

7. The state of the bloed or serum is of some importance.
The reaction can be obtained both with dry and with fluid
serum, but the dry serum loses its immobilising and also its
agglomerating properties sooner than the fluid serum. We
found in a few cases that fluid serum was still very active at
the end of twenty-four days. Dry serum had in some cases
lost much of its activity by the end of the sixth day. We have
not, however, very accurate data on this point, for, owing to
the small quantity of material we had at our disposal, it was
difficult to make series of strictly comparable observations.

serum seems also less suitable for accurate work than
the fluid blood or blood serum, because it is more difficult to
measure accurately the quantities of serum and of culture
used when the serum is dry than when it is flnid (These
two objections seem to us to militate against the use of dry
blood sernm instead of fluid serum kept in a sealed pipette.
Sealed pipettes are very convenient if a proper form is used
and if care be taken to prevent the flame used in sealing the
tube from coming too near the blood )

This paper with the table occupies so much space that we
must leave a number of points for discussion on some future
occasion. This we do all the more readily that in the
present stage of this investigation a simple statement of facts
will probably prove more useful than a full discussion based
on incomplete data.

Manchester.

4 This indicates possible error in one case out of forty—i.e., 2% per cent.
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