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The use of the centrifuge in preference to 

elevated temperature in agglutination experi- 
ments has not found wide application. Gates 

(1922) investigated the use of the centrifuge to 
hasten agglutination. He centrifuged a meningo- 
coccus suspension with immune serum at 1,800 
r.p.m. for 10 minutes, and obtained very en- 

couraging results. Mayer and Dowling (1945) 
used a centrifugal method for the detection of 

agglutinins against meningococci and obtained 

highly specific results. Feldman (1946) used a 
similar method in the identification of cultures, 
specially those of the dysentery group. The 

present paper gives the results observed in the 
use of a centrifugal method for the detection of 
B. typhosus agglutinins in 388 samples of human 
sera. These samples were those received for 
the standard agglutination test for typhoid from 
hospitals. 

Methods 

Several methods involving changes of centri- 

fugal speed, time, and period of incubation were 
experimented. The method that yielded the best 
results is described here. 

The end point of agglutination of each serum 
was determined by two methods. 
Method 1 : Dreyer's standard agglutination 

test for typhoid as described by Gardner (1931). 
Method 2 : Sera and suspensions were added 

as for Dreyer's standard technique and different 
routines adopted for 

' H ' and ' 0 ' 

agglutination. 
' H ' agglutination?The agglutination tubes were 
centrifuged at 1,000 r.p.m. for 7 minutes and the 
titre was read. ' O ' agglutination?The tubes 
were centrifuged at 1,000 r.p.m. for 7 minutes, 
incubated in a water-bath at 55?C. for ? hour, 
and the titre read. 

Identical suspensions were employed in both 
methods. Each suspension contained 1,000 
million organisms per ml. Dreyer's agglutina- 
tion tubes were used in the tests. The centrifuge 
was electrically driven and had a speedometer. 
The same centrifuge with the same buckets was 
used throughout all the experiments. 
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Table I 

Results in an example of ten consecutive samples 
tested at the same time 

Number 

Method 1 

(Dreyer) 

' H : 

1 
, 
o 

2 : 1 : 125 
3 1 : 2.000 
4 1 : 50 
5 1 : 50 
6 
7 0 
8 ! 0 
9 1 : 250 
10 ! 1 : 2.000 

0' 

0 
1 : 125 
1 : 500 
0 
1 : 125 

Method 2 
(centrifuge) 

H' 'O' 

0 
1 : 125 
1 : 4.000 
1 : 50 
1 : 50 

Serum unsatisfactory 
1 : 2,000 
0 
1 : 1.000 
1 : 500 

0 
0 
1 : 4.000 
1 : 4.000 

0 
1 : 125 
1 : 250 
0 
1 : 250 

1 : 13000 
0 
1 : 1,000 
1 : 250 

Table II 

Results of agglutination with a serum dilution of 
' 

1 : 250 

Samples that showed 
identical j>gglu- 
I ination litres by 
both methods. 

Samples that showed 
agglutination in 
different titles by 
boll) methods. 

Samples that showed 
agglutination by 
any one method. 

Total 

H' 'O' 

Num- 
ber 

324 

34 

30 

388 

Per 
cent 

83.5 

S.7 

7.8 

100.8 

Num- Per 
ber cent 

338 87.2 

25 6.4 

25 6.4 

388 100.0 

Table III 

Samples that showed agglutination by only one 
method 

'O' 

Method 1 (Dreyer) agglutina- 10 19 
1 ion .* 

Method 2 (centrifuge) no 0 0 

agglutination. 
Method 1 no agglutination .. 0 0 
Method 2 agglutination* .. 20 6 

Total .. 30 25 

* Highest titre obtained was in a serum dilution of 
1 : 50. 

Observations 
' H ' agglutination gave higher titres by the 

centrifugal method. For ' O ' agglutination to 

end-titre 55 ?C. overnight appeared more suit- 

Table IV 

Results of agglutination above a serum dilution of 
1 : 250 

Methods 1 and 2 

same tit re. 
Method 1 higher 
and Method 2 

lower. 
Method 1 lower 

and Method 2 

higher. 

Total 

H 

Num- 
ber 

18 

6 

26 

50 

Per 
cent 

36 

12 

52 

'O 

Num- 
ber 

11 

44 

60 

Per 
cent 

19 

73 

able (table I). The percentages for agglutina- 
tion by one method with an absence of 

agglutination by the other were 7.8 for 
' H ' 

and 
6.4 for ' 0 Agglutination to the same titre by 
both methods within the diagnostic range (1 : 50 
to 1 : 250) was obtained in 83.5 per cent for 

' H ' 

and 87.2 per cent for 
' O ', while 8.7 per cent for 

' H ' and 6.4 per cent for ' 0 ' showed different 
titres (table II). It was also noticed that in 

every instance where this difference was shown 
it was only by one step. Any 

' false ' reactions 
were only in 7.8 per cent for ' H ' and 6.4 per 
cent for 

' O ' and this was never above the serum 
dilution of 1 : 50. Due to overnight incuba- 
tion for ' O ' agglutination by Dreyer's technique, 
it takes 20 to 24 hours to complete a set of tests 
for ' H ' and 'O' agglutinins. Marrack (1938) 
observed that Dreyer and Douglas (1910) found 
the amount of agglutinin fixed by bacteria 
increased up to 4 hours and that the greater 
part of the agglutinins was taken up within the 
first fifteen minutes. Gates (1922) pointed out 
that B. typhosus reacted with its anti-serum 

completely in 15 minutes at 4?C., and in 10 
minutes at 36?C. High temperature, specially 
for a prolonged period, was found to have an 
injurious effect on the agglutinins. These 
observations advocate the use of a method as 
described here which avoids many objectionable 
features of the older technique without lowering 
specificity. 
The centrifugal method appeared to be highly 

specific. Its usefulness lay in that results were 
available within an hour. The introduction of 
a method for ' O' agglutination has made it 
valuable. The centrifugal .method could be 

adopted for routine, diagnostic testing of bloods. 
Until the technique is further perfected sera 

showing no agglutination by this method should 
be tested by Dreyer's method. 

Summary 
Three hundred and eighty-eight sera. were 

tested by a rapid centrifugal method for typhoid 
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' H 
' 

and ' 0 
' 

agglutinins parallel with Dreyer's 
standard agglutination test for typhoid. 

Results observed were in close agreement. 
The availability of results within the hour 

makes this method useful for hospital diag- 
nostic work. 

My thanks are due to Drs. Ananda Nimalasuria. 
Director; L. B. E. Seneviratne, Bacteriologist; and 
V. Sivalingam, Parasitologist. Medical Research Insti- 

tute, Colombo, for valuable criticism and suggestions. 
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