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A RAPID METHOD OF PNEUMOCOCCUS TYPING 

From the Department of Bacteriology, Hoagland Laboratory, the Long Island College 
Hospital, Brooklyn-New York 

Because of its prognostic value and also because it is necessary 
for specific serum therapy, a number of methods for the determination 
of pneumococcus types have come into use. 

The standard methods up to 1917 are reviewed by Blake,1 special emphasis 
being placed on intraperitoneal inoculation of the mouse with washed sputum 
and agglutinin and precipitin tests of the peritoneal exudate. Avery2 reports 
a rapid cultural method for the determination of pneumococcus types in lobar 
pneumonia. By the use of a meat infusion broth with l^c glucose and 5% 
rabbit blood, sufficient growth usually is obtained within 5 or 6 hours for 
precipitin test made with the clear fluid. 

In order to still further save time, Mitchell and Muns 3 describe a method 
for detecting pneumococcus precipitinogen in sputum, 5 c c of which are ground 
in a small mortar with sand until a paste is formed. Then 10 c c of normal 
salt solution are slowly added and stirred into the mixture and after three 
or four minutes, the dissolved sputum is pipetted off, the solution centri- 
fugalized at 2,200 revolutions per minute for from 5 to 10 minutes, and a 
precipitin test made with the clear fluid. 

Krumweide and Valentine4 suggested a coagulation method for the rapid 
determination of precipitable substances in the sputum. As in the method of 
Mitchell and Muns, considerable quantities bf sputum are required, a decided 
objection against the method in certain cases in which only small amounts of 
sputum can be obtained. From 3-10 c c of sputum in a test tube are -placed 
in boiling water until a "more or less firm coagulum results. The coagulum 
is then broken up with a heavy platinum wire or glass rod and saline is added. 
Just enough saline should be added so that, on subsequent centrifuging, there 
will be sufficient fluid to carry out the test." The tube is again placed in 
boiling water for several minutes, after which centrifugalization is employed. 
The supernatant fluid, which is the antigen, is then floated over 0.2 c c of 
undiluted antiserum. "If a fixed type was present in the sputum, and should 
the sputum have been rich in antigen, a definite contact ring is seen in the tube 
containing the homologous serum. With sputums less rich in antigen, the 
ring may develop more slowly and it will be less marked." 

The test that I describe is based on the solubility of the pneumo- 
coccus in bile. Taking advantage of the fact that in a typical case 
of lobar pneumonia the infecting type of pneumococcus is often found 
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i Jour. Exper. Med. 1917, 26, p. 67. 
2 Jour. Am. Med. Assn., 1918, 70, p. 17. 
3 Jour. Med. Res., 1917-8, 37, p. 339. 
4 Park and Williams, Pathogenic Micro-organisms, 1920, p. 318. 
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in predominating numbers in the sputum of the patient, 1 cc. or less of 
such sputum, immediately on its receipt in the laboratory, is stirred in 
sterile salt solution and bile added. After the protein has gone into 
solution in the bile, the mixture is filtered and a precipitin test is imme- 
diately made with the filtrate. The series on which this test was used 
comprises 25 cases. On an average, the time for -effecting a typing 
was from 20 to 30 minutes. The results follow: 

Methods Employed and Pneumococcus Types 

1 3 3 ? 
2 2 2 ? 
3 1 1 ? 
4 2 2 ? 
5 Negative Negative (streptococcus) Negative (streptococcus) 6 3 3 ? 
7 1 1 - 
8 2 2 ? 
9 1 1 ? 

10 Negative 4 4 
11 Negative 4 4 
12 j Negative 4 4 
13 Negative 4 4 
14 Negative 4 4 
15 3 1 3 3 
16 1 1 1 
17 Negative 4 ? 
18 Negative 4 ? 
19 Negative 4 ? 
20 Negative 4 ? 
21 Negative Negative (streptococcus) ? 
22 Negative 4 4 
23 Negative 4 4 
24 Negative Negative (streptococcus) Negative (streptococcus) 
25 Negative Negative (streptococcus) Negative (streptococcus) 

i 

We note that 4 cases belong to type 1, 3 to type 2, 3 to type 3, and 
11 to type 4. 

A direct smear of the sputum, a selected fragment of sputum being 
chosen, is stained by Gram's method, as examination of such a smear 
is of distinct value in determining the presence of the pneumococcus 
as well as its relative numbers in the sputum. Next 1-1.5 cm. of 
sputum are placed in a clean test tube which contains a glass rod. 
Normal, salt solution is then added, small quantities (0.1 to 0.2 cc.) 
being added at a time and vigorous stirring with the glass rod follow- 
ing the addition of each portion of solution. After from 0.5 to 0.8 
cc. of salt solution have been stirred into the sputum, from 3 to 5 
drops of undiluted ox bile are added and the mixture thoroughly 
stirred. The amount of salt solution to be added is dependent on the 

Cases 
Rapid Precipitin 

Pneumoeoccus Types 

Avery's Method Mouse 
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consistency of the sputum, the endeavor being to obtain a fairly 
homogeneous specimen of a sufficiently fluid nature to admit of fil- 
tration or centrifugation. The tube is then immediately placed in a 
water bath, in water at 45 to 48 C. for 10 to 20 minutes, which 
suffices for solution of the pneumococci by the bile. The fluid is 
then immediately, filtered. For filtration, a filter paper listed as 
"Eimer and Amend Best White Filter Paper No. 15" has been 

employed. The filter paper mounted preferably in a small funnel hav- 
ing a long stem, is first moistened with a small amount of normal salt 
solution. Filtration at ordinary atmospheric pressure will usually be 
somewhat slow. By the use of a suction pump and a small amount of 

negative pressure, the process of filtration is greatly facilitated. It has 
been my experience that the filtrate so obtained is clear and colored 
to only a slight extent by the bile. 

In lieu of filtration, centrifugilization may be employed. After the 

pneumococcus protein has dissolved in the bile, the mixture is placed 
in a centrifuge tube and a small amount of cotton, with the fibers 

loosely united, is placed on top of the fluid. Centrifugalization is 
commenced at low speed and the speed is gradually increased up to 
about 2,000 revolutions per minute. As the speed increases the cotton 
is pulled down to the bottom and assists appreciably in clearing the 
solution. 

Of the filtrate or centrifugate, 0.3 to 0.5 cm. are now pipetted into 
each of three small tubes. To the first tube is added one drop of un- 
diluted type L pneumococcus antiserum, to the second tube is added 
one drop of undiluted type 2 antiserum and an equal quantity of type 
3 antiserum is added to the third tube. In case of a doubtful reaction, 
the addition of another drop of antiserum may be indicated. 

When a positive precipitin test is obtained, a clouding occurs in the 
fluid almost immediately on the addition of the specific antiserum. 
The test becomes still more marked if the tubes are immersed for from 
10 to 20 minutes in water at 48 C. Following this, if the tubes are 

placed in the icebox, the positive tube, after several hours, will show a 
sedimentation of the specific pneumococcus proteid, the supernatant 
fluid appearing clear. 

In all of the cases in which a positive precipitin test for one of 
the first three types of pneumococci was obtained, the results were 
identical with those obtained by the Avery method. In 5 instances, the 

sputum of the same patient was typed on several consecutive days, 
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with identical results, in each case the rapid precipitin test checking 
with the Avery method. In the 15 cases in which the rapid precipitin 
test was negative, the Avery method revealed a type 4 pneumococcus in 
11 of the series, and in the remaining 4 cases, a streptococccus. In 
this series of 15 negative tests, intraperitoneal inoculation of mice with 
washed sputum was employed in 10 and in each instance the results 
were the same as those obtained by the Avery method. 

The necessity of obtaining .a true specimen of sputum from the 

deeper air passages as free as possible from saliva was strikingly 
brought out in case 8. The first specimen was not sputum, but saliva, 
and the rapid precipitin test and the Avery method showed a type 4 

pneumococcus (probably from the mouth). A blood culture the fol- 

lowing day revealed a type 1 pneumococcus. 
In the cases, the parallelism between the results of the rapid 

precipitin test and the Avery method is striking. It would seem to 

suggest that when a typical pneumonia sputum is received on which the 

rapid precipitin test fails to reveal a "type," immediate intraperitoneal 
injection of a white mouse with the washed sputum would be indicated. 
On the other hand, when the rapid precipitin test is positive, it would 
seem justifiable, so far as we have gone, to accept the results for 
clinical purposes, especially in cases in which the rapid precipitin test 
reveals a type 1 pneumococcus, in which case immediate administration 
of type 1 antiserum would be indicated. 

Two of the patients in whom the rapid precipitin revealed a type 
1 pneumococcus were exceedingly ill on admission and in both instances 
the sputum was "typed" within half an hour. In both instances the 

prompt administration of type 1 pneumococcus antiserum was suc- 
ceeded by recovery. 

Microscopic examination of direct smears of the sputum is of 
distinct value in that it gives an idea of the relative numbers of pneumo- 
cocci in the sputum. The greater the number of pneumococci in a 

given sputum, if they be of one of the first three types, the greater 
will be the amount of pneumococcus protein dissolved by the bile and 
the more rapid and clean-cut will be the precipitin test obtained on 
addition of the specific antiserum. Hence the sputum chosen for the 
test should be that portion which contains pneumococci in the largest 
numbers, this being usually the portion which is most streaked with 
blood or most purulent. 
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SUMMARY 

The method described is a rapid precipitin test of filtered pneu- 
monic sputum, to which bile previously has been added. By this 
method a "typing" of the pneumococcus may be effected within half 
an hour after receipt of the sputum. 
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