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THE DIAGNOSIS OF rrYPHOID AND PARATYPHOID 
FEVER BY MEANS OF CULTURES TAKEN FROM 
THE BLOOD IN THESE DISEASES. 

By MAJOR J. C. B. STATHAM. 

RO'ljal Army Medical Corps. 

THE early diagnosis of typhoid is so important, especially from 
the point of view of preventive medicine, that numerous attempts 
have recently been made to evolve a simple and practical method 
for its attainment. Pathological conditions clinically indistinguish
.able from typhoid fever may be due to .bacteria other than the 
Bacillus typhosus, and diseases so utterly unlike typical typhoid, as 
hepatitis, adenitis, sore throat, cholecystitis, &c., have been set up 
by this organism. Many cases of slight fever undoubtedly go 
unrecognised as typhoid, and may possibly act as foci for endemic 
and epidemic enteric. 

The laboratory methods at our disposal for· the diagnosis of 
enteric are: (1) The serum test of Widal; (2) isolation of the 
B. typhosus, or its allies, from Ca) the stools, (b) the blood. 

As in typhoid fever, agglutinins are rarely formed in the blood 
in any amount before the tenth day of the disease. Widal's test is 
not of much value for an early diagnosis. With either of the other 
two methods we may obtain, not only an early diagnosis, but also 
find out whether the disease we have to deal with is due to the 
B. typhosus or to one of its cousins, the paratyphoid and paracolon 
bacteria. 

By the use of special media it is possible to isolate the typhoid 
bacillus from enteric stools in some 50 per cent. or more of the 
cases. The media (Endo, Oonradi, and malachite green plates) 
necessary for their examination, however, are difficult to prepare, 
and the detection of typhoid colonies on these plates from other 
similar fffical bacteria is one of the most difficult tests in bacteri
ology. After a four months' trial, I have convinced myself that this 
method, owing to its trying and difficult nature, will never be 
adopted as a practical routine measure for the diagnosis of typhoid. 
Again, it is not every case of typhoid which has intestinal lesions, 
and in such cases the method of fffical examination would not be of 
any value. 

The method of taking cultures from the blood in typhoid has 
many advantages and practica,lly no disadvantages. Instead of 
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having to select out the typhoid bacillus from a host of other and 
closely similar organisms, as in a plate made from a typhoid stool, 
one has to deal with pure cultures only in the blood; at worst the 
Staphylococcus or some one other contaminating organism may be 
present. Until quite recently the, only method of blood culture 
known was that of placing large amounts (4 to 5 cc. at least) of 
blood obtained from a vein in large flasks filled with broth. This 
method, while satisfactory from the laboratory point of view, is 
troublesome, not absolutely free from danger, and somewhat alarm
ing to the patient; further, it uses up large amounts of media. 

Within the last year or two, Conradi, Kayser and Castellani 
have devised methods of culture, involving the use of but small 
amounts of blood, which may be taken from the sterilised ear or 
finger. The success obtained by these methods' justifies their 
further extensive trial. The principle adopted in all methods of 
culture from the blood is to (a) ensure the prevention of the bacteri
cidal action of blood serum on any bacteria found in the blood, and 
(b) to encourage the growth of such organisms by the addition of 
nutrient material to the culture. The first need is supplied in 
Castellani's method by the excessive broth dilution the blood 
receives, and in Conradi and Kayser's methods by the_ addition 
of the antibactericidal agent, bile. The presence of nutrient 
materials like broth in the first method and bile in the next two, 
ensures the multiplication of any organism isolated. 

An average of some 70 to 100 cases of typhoid are annually 
admitted to the Military Hospital at Robert's Heights, Pretoria, 
South Africa. More than four-fifths of these cases occur, as a rule, 
between the months of October and May. Between October, 1906, 
and May, 1907, about eighty cultures were taken from the blood of 
as many cases of suspected enteric. Widal's reactions were made 
in all these cases. Of these eighty patients examined, a positive 
Widal was obtained at some period of the disease in. fifty-six. The 
minimum standard laid down for a positive Widal test was complete 
clumping in a 1 in 30 dilution, time one hour. At first the B. typho
sus alone was available for Widal tests; later on I tested the blood 
sera of patients with the B. paratyphosus (A and B varieties) also. 

METHODS ,OF BLOOD CULTURE AND RESUL'.rS OBTAINED. 

The first method of blood culture adopted was that of Castellani's, 
i.e., the placing of small quantities of blood (three or four drops 
drawn under aseptic precautions from the ear or finger) into small 
flasks containing 100 cc., or less, of broth. 
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228 Diagnosis of Typhoid and Paratyphoid Fever 

The Preparation of Sterile Pipettes.-Divide glass tubing into. 
lengths of 5 or 6 inches. Plug either end of the tube with cotton 
wool. The plugged tube is placed in the flame till the cotton wool 
within the ends of the tube is brown in colour. These sterilised 
tubes may be packed away for further use. When required to 
make a pipette, heat the centre of the sterile tube in a blow-pipe 
··flame and draw out the hot, pliable glass, till a long capillary tube 
(1 foot long) joins the two unheated ends of the glass tube. On 
dividing these .capillary tubes in the centre two sterile pipettes are 
made. 

Collection of the Blood.~Sterilise the skin of the finger or ear 
(the finger is more easily sterilised), by first washing with an anti
septic, then drying. Now dab some spirit on to the cleaned portion 
of the finger and set a light to it. After the spirit has burned off, 
the skin will be sterilised. Allow the finger to hang down till 
turgid, helping the congestion of the finger tip with a tourniquet. 
Puncture the finger (preferably the pulp), with a large-sized hypo
dermic-syringe needle. Collect as much blood as possible by 
suction in the· sterile pipette. Place the blood in the flask con
taining broth. Shake the mixture of blood and broth. Incubate 
for twenty-four hours. If the presence of bacterial growth in the 
broth is indicated next day by turbidity, proceed as follows:-

Spread the incubated blood-broth or blood-bile mixture on an 
agar plate. The media used in the plates employed at first were 
those described by Endo, Conradi and Drigalski, the first being 
a fuchsin-agar, and the latter the better known lactose-litmus-agar 
medium. Latterly, however, a simple agar plate has been found 
to serve all purposes. If a growth of colourless colonies (Endo 
medium), transparent-blue colonies (Oonradi medium), or grey 
transparent-looking colonies (on agar alone) were present, then one 
of these colonies was picked out and the bacteria forming it 
examined-Ca) in a hanging drop, and (b) stained by Gram's method. 
The presence of a motile, non-Gram-staining organism growing in 
somewhat transparent colonies on agar media is almost conclusive 
evidence of typhoid infection, but final proof of the presence of one 
of these bacteria and their relation to the disease can only be fur
nished by the detailed cultural and agglutination tests described 
later on. 

Table 1. shows the' results obtained by the broth method. 
Oultures were made with this method from 25 suspected cases. 
Eighteen of these cases gave, subsequently, a positive Widal 
reaction. The B. typhosus was isolated from 4 of these cases; the 
broth was contaminated on three occasions by a Staphylococcus. 

, 
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These results cannot be considered satisfactory, but from sub
sequent experience the low percentage of success was largely due, 
I think, to the very small amouht of blood used (0'1 to 0'3 cc. as 
a rule). Contaminating bacteria, like the Staphylococcus, grow too 
readily in broth to make this a satisfactory medium for blood 
cultures. 

TABLE I. 

BLOOD EXAMINATION 

Admitted 
Name to Remarks 

hospital Date 
of period of Result 

taking disease 

-------------

I Probable 

--------- ----------------------
1 
2 

3 

4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 

Fitch .. .. 28.11.06 .. 30.11.06 .. 1st week Positive. B.T.A. Case of medium severity. 
McCarthy .. 20.11.06 .. 5.12.06 .. 3rd week Negative .. .. Severe case. Relapse. B. T.A. 

in urine. 
Cook .. .. 17.11.06 .• 4.12.06 .. 3rd week Negative .. .. Case of medium severity. 

Benjamin 3.12.06 .. 6.12.06 .. 1st week Positive. B.T.A. 
Relapse. 

E.T.A. isolated Severe case. 
(Kaffir) from blood. 

Oleanboy 3.12.06 .. 6.12.06 .. 1st week Negative .. .. Case of medium severity. 
(Kaffir) 

Dominey .. 11.12.06 .. 13.12.06 .. 1st week Negative .. Case of medium severity. 
White .. 11.12.06 .. 13.12.06 .. 1st week Contamination Severe case. 
Webb .. 13.12.06 .. 24.12.06 .. 2nd week Negative .. .. Case of medium severity. 
Lydiate .. 20.12.06 .. 24.12.06 .. 1st week Positive. B.T.A. Case of medium severity. 
Esplin .. 22.12.06 .. 24.12.06 .. 1st week Positive. E.T.A. Fairly severe case. 
Barton .. 22.12.06 .. 24.12.06 .. 1st week Contamination Case of medium severity. 
Hirons .. 26.12.06 .. 29.12.06 .. 1st week Negative .. .. Case of medium severity. 
Price ... .. 27.12.06 .. 29.12.06 .. 1st week Negative .. Severe case. 
Haines .. 27.12.06 .. 29.12.06 .. 1st week Oontaminated .. Oase of medium severity. 
Osprey .. 28.12.06 .. 4. 1.07 .. 2nd week, Negative .. .. Mild case. 
OOX,R.A.M.C. 28.12.06 .. 4.1.07 .. 2nd week Negative .. .. Very medium case. 
Oox, 28.12.06 .. 4.1.07 .. 2nd week Negative .. .. Mild case. Inoculated twice. 

K.O.Y.L.I. 
Davison .. 29.12.06 .. 4. 1.07 .. 2nd week Negative .. . . Fairly severe case. 

Results Obtained by Blood Cultures made in Ox-Bile (Methods of 
Conradi and Kayser). Detail of Method.-This is similar' in every 
respect to that used in the broth method, except that the blood 
drawn from the finger is placed in 2 to 5 cc. of sterile ox-bile. In 
Kayser's method, used in some of these cases, sterile ox-bile alone 
is employed, whereas Conradi recommends the addition of peptone 
and glycerme to the ox-bile (10 per cent. of each). The added 
peptone encourages the growth of typhoid bacilli if present, while 
the glycerine in the medium keeps down the growth of saprophy
tic bacteria. Conradi's method was employed in the majority of 
the cases. 
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230 Diagnosis of Typhoid and Paratyphoid Fever 

Name 

Date 
of 

admission 
to 

hospital 
Date 

Of 
taking 

TABLE n. 

BLOOD EXAMINATION 

Probable day 
Remarks 

of disease on Result 
which taken 

- --------------- --_._- -----------_. 
1 

2 

3 

4 

5 

6 

7 

. 8 
9 

10 

11 

12 

13 
14 

15 
16 

17 

18 
19 

20 

21 

22 
23 

24 

25 
26 
27 
28 
29 

Mingan " 24.10.06 .. 27.10.06 .. 8th day .. Positive. B.T.A. Case of medium severity. 

Moore " 24.10.06 .. 27.10.06 .. 12th day 

Dickenson 

Dry .. 

8.11.06 .. 15.11.06 .. 12th day 

8.11.06 .. 15.11.06 .. End of 
2nd week 

Hartley " 10.11.06" 16.11.06 .. 

Aitchenson 22.11.06 .. 26.11.06 .. 

Hirons " 27.12.06 .. 22. 1.07 .. 

N evill " 10. 1.07.. 22. 1.07 .. 
Wells " 21. 1.07 .. 23. 1.07 .. 
Jackson .. 22. 1.07 .. 29. 1.07 .. 

11th or 
12th day 

8th or 
9th day 

3rdor 6th 
day of 
relapse 

16th day 
10th day 
3rd week 

Clinically enteric. 
Positive. B.T.A. CaEe of medium severity. 

Negative .. 

Negative .. 

Negative .. 

Clinically enteric. Admitted 
late. 

.. Case of medium severity. 
Clinically like enteric. 

.. Case of medium severity. Ad 
mitted late in disease. 
B.T.A. in urine. 

.. Mild case. Admitted late in 
disease. 

Positive. B.T.A. Case of medium severity. 

Negative .. .. Severe case. 

Negative.. .. 
Positive. Para A. 
Negative.. .. 

Case of medium severity. 
Severe case with a relapse. 
Admitted late in disease. Mild. 

enteric . 
Russel .. 28. 1.07 .. 29. 1.07.. 8th day.. Positive. ParaA.1 Severe attack followed by 

relapse. 
Tolman " 28. 1.07.. 29. 1.07 .. 

Hards .. 26. 1.07 .. 29. 1.07 .. 
Jamison " 1. 2.07.. 2. 2.07 .. 

Price .. 27.12.06 .. 
Ibbotson " 20.12.06 .. 

5. 2.07 •• 
5. 2.07 .. 

End of 
2nd week 

2nd week 
3rd or 4th 
day 

16th day 
3rd week 

Tragenza " 3.2.07 .. 7. 2.07.. 1st week 

Negative .. .. Mild case. Admitted late. 

Negati;ve .. .. ,Medium severe case. 
Positive. B.T.A. Severe attack. Admitted early 

Positive. B.coli? 
Negative.. •. 

Positive. B.T.A. 

Severe case followed by relapse 
Case of medium severity. 

Clinically enteric. 
Severe case. Died. B. T.A. 

afterwards isolated from 
spleen. 

Milsom 
Orange 

5. 2.07.. 7. 2.07.. 2nd week Negative.. .. 
" 10. 2.07.. 13. 2.07.. 1st week Positive. ParaB. 

Case of medium severity. 
Mild case. Atypical clini

cally. 
Mills .• .. 15. 2.07 .. 15. 2.07 .. 

O'Connor " 26. 2.07 .. 28. 2.07 .. 

Warne 
Wilson 

.. 27.2.07 .. 

.. 28. 2.07 .. 
3. 3.07 .. 
5. 3.07 .. 

Wright " 18. 3.07 .. 19. 3.07 .. 

Ward " 
Elmers " 
Nicholls " 
Skinner " 
Ainsworth 

1. 3.07 .. 
4.3.07 .. 

25. 3.07 .. 
30. 3.07 .. 

3. 4.07 .. 

5. 3.07 .. 
6. 3.07 .. 

27. 3.07 .. 
2. 4.07 .. 
6.4.07 .. 

2ndor3rd 
day 

End of 
attack, 
16th or 
17th day 

12th day 
Beginning 

of 3rd 
week 

3rd or 
4th day 

1st week 
2nd week 
1st week 
1st week 
,End of 

1st week 

Positive. B. T.A. Case of medium severity fol 
lowed by a relapse. 

Negative .. .. Mild case, admitted late in 
disease. 

Positive. B. T.A. 
Negative from 

blood, positive 
from urine 

Positive. Para B. 

Positive. B. T.A. 
Negative.. .. 
Positive. B.T.A. 
Positive. B.T.A. 
Positive. Para B. 

Clinically typical (thrombosis 
A case of medium severity 

admitted late in disease. 
B. T.A. isolated from urine. 

Severe case. Hremorrhage 
Clinically like enteric. 

A case of medium severity. 
Very mild case. 
Mild case. No complications. 
Mild case. No complications 
A typical, mild case. 
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32 
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36 

37 

J. O. B. Statham 231 

TABLE n.-continued. 

Date I BLOOD EXAMINATION 

of I 
Name admiRlilion 

I 
Date I Probable day) 

Remarks 
to 

of of disease on Result hospital 

I takiug which takeu 
i 

Radburn .. 5. 4.07 .. 7.4.07 .. 8th day Negative .. .. Very mild case. 
Talboy .. 11. 4.07 .. 13. 4.07 .. End of Negative .. .. Mild case. Spots 11th day. 

1st week 
Squire .. 11. 4.07 .. 17.4.07 .. Beginning Positive. E.T.A. Mild case. Spots, herpes. 

of 2nd 
week 

Goodwin •• 14. 4.07 .. 17.4.07 .. 1st week Positive. E.T.A. Severe case, hoomorrhage from 
bladder, followed by acute 
<cystitis. Infarct in kidney. 
Staphylococci isolated also. 
Died. 

Brown .. 15. 4.07 .. 24. 4.07 .. 2nd week Negative.. "1 Case of medium severity. 
Rogan .. 27. 4.07 .. 30. 4.07 .. 1st week Negative.. .. Case of medium severity. 
Boyle .. 30. 4.07 .. 4. 5.07 .. 8th or9th Positive. ParaA. Case of medium severity. 

day 
Parkins .. 3. 5.07 .. 7. 5.07 .. 8th or 9th Negative .. .. Severe case. Died, perfora. 

day ting ulcer. B. T.A.isolated 
from spleen. 

It will be seen from the above table that bacteria of the typhoid
coli group were isolated from 19 of the 37 cases. Contaminating 
bacteria were present on four or five occasions. The high per
centage of success obtained by this method cannot be attributed 
solely to the use of the bile, for the amounts of blood removed 
from the finger were, on the average, greater (0'3 to 0'4 cc.) than 
when the broth method was being employed. 

Nature of the Bacteria isolated from the Blood Cultures.-An 
endeavour was made to determine the nature of every typhoid-like 
organism isolated from the blood cultures, and to this end the 
following strains were put to various cultural and agglutination 
tests: 4 bacteria isolated from 18 cases by the broth method; 19 
bacteria isolated from 37 cases by the ox-bile method; 3 strains 
obtained, 1 from a spleen (post mortem) and the 2 others from 
samples of urine, all from cases in which blood cultures had proved 
negative. The tests applied to these 26 strains were made not 
only to establish the nature of each organism, but also its relation 
to the disease produced in the patient; they included :-

Cultural Tests.-Bacteria-forming typhoid-like colonies on the 
agar plates, and which further resembled typhoid bacteria morpho
logically, were sub-cultured on to: (1) Ordinary agar slopes; (2) 
neutral red glucose agar; (3) litmus milk; (4) a mannite-nutrose
litmus solution containing a gas capsule. The last three media at 
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232 Diagnosis of Typhoid and Paratyphoid Fever 

-once serve to detect whether one is dealing with a typhoid bacillus 
-or one of the types of paratyphoid bacteria. Further tests on mala-
chite-green agar, and agar media containing lead sub-acetate and 
nitro-'prusside of soda, were occasionally employed, but are not 
essential. 

Serum Tests.-The nature of the bacterium isolated was further 
·determined by testing it against various dilutions of animal sera, 
·obtained by inoculating animals against (1) the typhoid bacillus; 
{2) the paratyphoid bacillus type A; (3) the paratyphoid bacillus 
type B. These three sera were very kindly sent me by Lieutenant
·Colonel Leishrnan, R.A.M.C., frorn the Royal Arrny Medical Col
lege Laboratories. 

By testing these sera against strains of typhoid bacteria in the 
laboratory here, and against a paratyphoid bacillus type B, kindly 
:sent me by Dr. McRae, of Johannesburg, two months ago, I found 
they agglutinated: (1) The typhoid bacillus (J) up to a dilution of 
1 in 1,000; (2) the paratyphoid bacillus (B) up to a dilution of 
1 in 1,500. A paratyphoid bacillus type A sent me by Dr. McRae, 
of Johannesburg, was found to pseudo-agglutinate, so I am not 
.certain what the strength of the anti-paratyphoid (A) serum with 
reference to this strain was. Lieutenant-Colonel l,leishman, how
ever, when sending rne the sera, informed me that the paratyphoid 
(A) serum agglutinated a paratyphoid (A) bacillus up to 1 in 1,000 
(higher not tested). 

Relation of the Bacillus to the Disease.-To ascertain whether 
the bacteria isolated from the blood of patients was the caUse of the 
.disease; these bacteria were tested against various dilutions of the 
blood sera of these patients. Of the 26 bacteria isolated and tested 
by these methods 19 strains gave the cultural reactions of the 
B. typhosus, i.e.: (1) No 'alteration in glucose neutral red agar; (2) 
.a mannite-litmus solution was turned pink, but no gas was formed 
in this medium; (3) little or no change was produced in litmus milk. 

The reactions in litmus milk, however, showed that the typhoid 
bacillus does not leave this media entirely unaffected. During the 
first two or three days a slight acid reaction was produced by most 
-of these strains. This acidity persisted in many of the cases; in 
others, the milk became neutral or slightly alkaline after two or 
three weeks; in 1 case the litmus milk became dark blue and 
markedly alkaline after the third week, the reaction closely 
resembling that produced by the B. paratyphosus B. 

The results obtained by culture methods were confirmed by 
.agglutination tests, for in all cases these 19 strains gave, at some 
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TABLE lIl.-MoRPHOLOGICAl:, A'ND OULTURAL CHARACTERS OF THE ATYPICAL BACTERIA ISOLATEO. 

Mor. Eudo.agar Glucose Neutral Mannite· Malachite Sodium Lead sub·' 
Name phology plates Agar Broth broth red glucose Litmus milk nutrose·Ht· ludol nitro-prus- acetate Remarks 

agar mussolution green agar side agar agar 

----- ---- ----------------- ----- ------- ----- --------- ----- ---- -----

Ainsworth Oolonies Thick Uniform Gas Gas and Acidity; red- Turnsred; None Decolour- Vivid Slight Para-
have a grey turbidity formed fiuores· dish colour gas found found ised in green blacken- typhoid B 

00 pinkcen- growth cence followed by freely twenty- colony ing of bacillus, 

~ tre and marked alka- in twenty- four hours along the media 
0 clear Unity, deep four hours stab in in four 
tIl 

.,Q margin blue after forty-eight days 
"0 sixth day hours 
·0 
,.<:l 

Orange A< Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto .. po, 
+> 

Wright 
",.0 

Pinkish Ditto Ditto Ditto Slight gas Very little Red; gas Ditto Slowly Slight No Oulturally .. ,.<:lo 
+>~ colonies and fiuor- change, a slowly decolour- green in colour like Para. 
~"" 
tIl '" escence, slight acidity formed, ised,forty- four days pro- A (see 

,.<:lS 
""w disappear- third or eight duced agglutina-

:~rS ing in five fourth day hours tion 
""tIl or six days results) 
0,.. 
SC!I 

Boyle .. ",po, Ditto DItto Ditto Ditto Ditto Slight per- Ditto Ditto Ditto Ditto Ditto Para-
....,Q 

S.S manent typhoid A 

. .,~ acidity (red-
0000 dish) 

Russel "0 "" Ditto Ditto Slight Ditto Ditto Little change Red; no Ditto ' Ditto Ditto Ditto Ditto .. 00 ,.. ~ scum gas in five 
~8 days 
,.<:l 

Wells '" Ditto Ditto Uniform Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto Ditto .. 
~ 
:;:; turbidity ~ 

0 

Price .. S Reddish Ditto Ditto Much Abundant First Red; Yes, Ditto Green Not One of 

'" colonies gas gas and decolourised, l'_\Uch gas slight in streak in tested the colon ,.. 
tIl formed permanent then coagu- twelve forty-eight 

~ 
group 

marked lated on" days hours 
fiuores- fourth day 
cence 
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234 Diagnosis of Typhoid and Paratyphoid Fever 

period after isolation, a positive agglutination reaction against an 
anti-typhoid test serum (in a dilution of at least 1 in 200). That 
these 19 strains were in each instance the cause of the patient's 
attack 0; typhoid was proved by their agglutination by the ~lood 
sera (in high dilutions) of those cases from which they had been 
isolated. Agglutination tests produced many difficulties, for while 
the freshly isolated bacteria were found difficult to agglutinate 
either with a patient's or a standard animal serum-when such 
bacteria became more agglutinable by growth on media-the 
serum of the patient had largely lost its agglutinating power. 
Owing to these facts the best agglutination results between the 
bacillus and the patient's serum were usually obtained in the 
second month after isolation of the organism from the blood. 

The remaining 7 strains isolated from the blood proved, when 
tested by cultural and agglutination reactions, to belong not to the 
typhoid group, .but to the allied paratyphoid and paracolon bacteria. 
Their cultural and agglutination reactions are given in detail· in 
Tables Ill. and IV . 

. The cultural tests given in Table Hr. appear to show that the 
bacteria isolated from Ainsworth and Orange belong to the B. para
typhosus B group; that those isolated from Wells, Russel, Boyle 
and Wright, as far as their cultural reactions at least are concerned, 
might be classed with the B. paratyphosus type A bacteria. The 
bacillus isolated from Price is one of the colon group. 

In Table IV. are given the agglutination reactions of the 7 
atypical bacteria isolated from the blood. 

The results of the agglutination tests shown in Table IV. con
firm the culture tests in all cases except one. 

Strains Ainsworth and. Orange are shown by their agglutinating 
reactions to belong to the B. paratyphosus B group; Strains Boyle, 
Wells and Russel are likewise shown to belong to the paratyphoid 
A group of bacteria. The strain "Wright," which culturally 
resembles the paratyphoid CA) group more than the paratyphoid (B), 
agglutinates more readily with the paratyphoid (B) standard sera. 
Further work must be undertaken before the exact nature of this 
strain is determined. 

Concluding Remarks.-The method of diagnosis by cultures 
from the blood appears to offer a simple and accurate means of 
diagnosing diseases of a typhoid nature. The bile method of Con
radi and Kayser, if carefully followed, should yield a very high 
percentage of successful results. U sing but very small amounts of 
blood (0'3 to 0'4 cc.) I obtained 52 per cent. of positive results by 
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J. O. B. Statham 235 

this method· in the first series of cases examined. With somewhat 
larger amounts of blood (0'5; or 1 cc.) the 80 per cent. and more 
of successful results obtained byConradi and Kayser should be 

TABLE IV.-AGGLUTINATION REACTIONS OF THE SEVEN ATYPICAL BACTERIA ISOLATED. 

Name of 
patient from 

whom isolated 

Russel 

Price 

Wells 

Orange 

Wright 

Ainsworth ., 

Boyle 

Tests of agglutinability of bacilli isolated 
against serum of patient from 

which isolated 

Two days after isolation, highest 
dilution in which agglutinated 
was 1 in 50. Highest agglutina
tion results attained two months 
after isolation = 1 in 300; from 
this date .agglutination curve 
steadily fell 

Strain isolated, 27.12.06; agglutina
tion two days later, not higher 
thau 1 in 30 dilution. Highest 
recorded, 1 in 200 three months 
after isolation of bacillus 

Isolated, 21.1.07; no agglutination 
when treated two days later. 
Highest agglutination recorded 
was against a 1 in 300 dilution 
of his own serum two' months 
after isolation of the bacillus 

Isolated, 10.2.07; agglutinated 
when first isolated in a 1 in 60 
dilution. Highest agglutination 
recorded with his own serum = 
1 in 400, one month after isolation 

Isolated, 19.3.07; agglutinated in 
a 1 in 30 dilution when first iso
lated. Highest recorded = 1 in 800, 
one month later (26.4.07) 

Isolated, 6.4.07; agglutinated in a 
1 in 200 dilution of his own serum 
when isolated. Highest agglutina
tion recorded found on 25.4.07 = 
1 in 800 

Isolated, 4.5.07; agglutinated in a 
1 in 300 dilution when first isolated. 
Highest agglutination recorded was 
1 in 1,000 a fortnight lat!)r 

Agglutinability of bacilli against 
standard sera, prepared by collecting 

the blood sera of animals immunised 
against paratyphoid· bacilli 

(Strength of sera = 1 in 1,500) 

Agglutinated by a paratyphoid 
A serum in a 1 in 50 dilution 
when first isolated, now agglu
tinated by a 1 in 1,000 dilution 
of paratyphoid A serum. 

Does not agglutinate with any 
of the paratyphoid sera. 

Did not agglutinate at first with 
any paratyphoid serum. A fort
night after commencement of 
sub-culturing agglutinated in a 
1 in 100 dilution of paratyphoid 
A serum; is now agglutinated 
by a 1 in 1,000 dilution of para
typhoid A serum. 

Agglutinated in a 1 in 100 dilution 
of paratyphoid A serum when 
first isolated, now agglutinates 
a 1 in 1,000. __ , 

Gave a positive agglutination re
action in a 1 in 50 dilution of 
both paratyphoid A and B sera, 
now agglutinates in a 1 in 300 
dilution of paratyphoid B serum 
and in a 1 in 100 dilution of 
paratyphoid A serum. 

Agglutinated in a 1 in 200 dilution 
of paratyphoid B serum when 
first isolated, now agglutinates 
in a 1 in 1,500 dilution of para
typhoid B serum. 

Agglutinated in a 1 in 300 dilu
tion when first isolated and now 
agglutinates in a 1 in 1,000 
dilution. 

attained. Of 26 strains of bacteria isolated from patients (23 
.from the blood), 19 proved to be the B. typhosus, 2 strains 
(Ainsworth an~ Orange) were paratyphoid bacteria type E, while 
3 strains (Russel, Wells and Boyle) can be grouped under the 

1.7 
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236 Diagnosis of Typhoid amd Paratyphoid Fever 

paratyphoid bacilli type A. The strain "Wright;" has not yet 
been fully worked out. The strain "Price" is probably a colon 
bacillus.' It is evident that in South Africa atypical bacteria of the 
paratyphoid, paracolon and colon varieties play an important role 
in the production of typhoid-like disease. 

Clinically it appears difficult, even impossible, to distinguish 
between disease produced by the typhoid bacillus and other bacteria 
of the typhoid-colon group. Of 5 cases of typhoid occurring after 
inoculation, 2 cases (Ainsworth and Orange) suffered from disease 
produced by the paratyphoid bacillus type B. 
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