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STUDIES ON BACILLUS TYPHOSUS: A COMPARISON 

OF THEIR CULTURAL AND SEROLOGICAL RELATIONS. 

During the course of routine diagnostic work in 

this laboratory i t  was observed that a few organisms 

which were culturally typhoid were not agglutinated by 

some of the immune sera used for identification. 

Antigenic differences in Bacillus typhosus have 

been noted by several observers. I t  has long been known 

that freshly isolated strains may become agglutinable 

only after long cultivation on artificial media. 

Stober1  worked with a strain isolated from urine which 

did not agglutinate with serum from three cases of 

typhoid and agglutinated in low dilutions only with 

serum from seven other cases. This property had persist 

-ed for fourteen months. Moon2  had also noted antigenic 

differences. In 1917 Weiss^opublished*1  aitentative- 4  

typing of typhoid based on cultural and antigenic 

differences. We were able to confirm Weiss's repofct to 

a great extent. 

Technic: Twenty-five strains of typhoid were 

collected from as widely separated sources as possible. 

The source, place of isolation, name and date are tab­

ulated in Table 1. 
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Table I .  

1 
21 
23 
25 

Source 

Blood culture, Lawrence Ks• 
" " Kansas City Mo, 
" " Univ. of Calif.  
" " Johns Hopkins Hospital 

Name 

57 

Date 

1913 
1919 
1914 

4 
5 
6 
8 

16 
20 
24 

Feces, Lawrence Ks. H ft Smith 
Hunter 

Carrier,  Beau Desert,  France• 
Topeka Ks. 
Fatal case, Johns Hopkins. 

1919 
1919 
1918 
1919 
1918 
1919 
1919 

12 
18 

Spinal fluid, Halstead Ks. 1919 

Spleen, Autopsy »t u Rawlings 11 

15 Gallbladder, Autopsy, France• Wable 1918 

2 
3 

10 
11 
13 
14 
17 
19 
26 

No history, N.Y. Board of Health 
" n  " " City Board of Health u it t l  r« it  it  t» u 

t» • tl  
American Museum n « 
Institute of Berlin. 
Univ. of Chicago. 
Johns Hopkins Hospital.  

Bender 
Mt Sinai 
Pfeiffer 
Hopkins 
Miller 
Ebert 
Jordan 

1888 
1889 
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Before making any serological tests i t  was con­

sidered advisable to run all  strains through various 

culture media. The carbohydrate media used was serai-solid 

to which was added 1% of the carbohydrate desired and Andrade 

indicator to make a pale flesh color when cold. For the 

lead acetate agar lee of a 1% le ad acetate solution was 

added to semisolid. The cultural reactions are tabulated 

in Table II .  

It  will be observed that the various media used 

by me differ in some respects from that recommended by 
4 the Journal of Bacteriology .  On a ccount of the difficulty 

experienced in obtaining some of the carbohydrates i t  

was necessary to make these changes. 

In li tmus milk all  strains showed an initial 

acidity in twenty-four hours, fourteen strains remained 

acid after three weeks, seven strains became neutral 

after three weeks, three strains neutral after one week 

and one strain #5 became neutral after forty-eight hours 

and strongly alkaline after one week but never showed 

any peptonization. 

In 2% peptone gelatine,(made according to the 

formula devised by Treece*), al l  strains except #5 and 

#7 gave a greenish black cloud around the stab. 

* Unpublished paper, A S ubstitute for Adonite in the 

Determination of Fecal and Non-Fecal Strains in the 
Colon-Aerogenes Group. 



TABLE II. 

Litmus 
0 Mi Ik 
P 0 sd a3 0 

•H p 0 03 •H p 0 03 
>a P 0 03 0 O 03 03 

03 -P 03 o o 0 sd 03 0 0 0 fs CO sd —1 0 c P •H O p m 0 (53 2 rj 44 44 •H r-1 CD. —+ 03 •H *H O u •H o O O o 0 0 •H B zb © Td o O oi p sd P p o P 4d 0 © 
U P 03 rd id H —1 r—f M 0 r-i O o £ £ P O S-, -..o Cyv. Sd 0 *>s U 03 0 ,03 03 oJ cd ao to fc_. C23 2 M P X •4 CO P H CO ca —t cq 

1 /V 
2 A? 
3 

•H 

A? 

4 •H 
5 + 

© 1 Negative O <lj N A A 
6 

Negative 

7 P N 
8 >H 

02 0 0 0 0 0 0 0 
9 CD O 0 © > > Ac > > 9 > DH 5> 3> •H Ac •H •H •H •H 

10 CD •H •H •H P P P Ip P P P 
11 i—1 P P P 03 cd •H 'H 'H o3 cd 11 •H 05 a3 •H 00 60 03 ro 0 60 61J 
12 P O CD •H 

A 
GO 
© 

0 
O Negative 0 55 0 

55 
O 
P 0 PM 

O P 
0 
55 

0 55 
13 i'~i F=1 55 © PU 

0 PM 
0 
55 

14 O 
15 a3 

IH N 
16 RO 
17 „ N 
18 Cl 

O Negative 
19 •H O N 
20 

P 
O 

N 

21 GJ 
=H Acid 10 days 

23 0 
£ a1  

Ac N 
24 

0 
£ a1  N 

25 •H r—1 Ac 
26 N 26 O 55 

Note: A. c  Alkaline 
Ac K  Acid 
N B  Neutral 
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Three strains did not ferment xylose even 

after thirty days incubation, and one strain fermented 

slowly, giving acid after ten days incubation. With the 

exceptions mentioned the strains tested conform very 

closely to what are considered the typical cultural 

characteristics of typhoid. 

Serological Studies: 

The immune serura was prepared by inoculating 

healthy adult rabbits intravenously at seven day intervals 

with a suspension of organisms killed by heating to 60°C. 

for one hour, followed by two or three doses of l iving 

organisms. Eight sera were prepared and the t itre in 

each case determined by agglutination tests using the 

homologous organism. The t i tre in the different sera 

varied from 1x500 to 1-15,000.- In all  tests the bacterial 

emulsions were made to uniform turbidity, using a twenty-

four hour agar slant culture, The tests were set up in 

•4cc quantities, equal parts of serum dilution and 

bacterial emulsions. These were incubated for two hours 

at 37.5°C., readings taken and then kept at ice box 

temperature over night after which a second reading was 

taken. Each of the twenty-five organisms was agglutinated 

against each of the sera prepared. Table III is a 

summary of the results obtained. 


