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Collodion-Particle Agglutinative Tests in Detection of Antigen 
Derived froin Tubercle Bacilli." 

JOHS T. RIOKILIS. (\ Introducecl by Francis G. Blake. ) 
Froin the Section o f  Prcce ir i ice  . I f f  t7icinc, I -de  Trniwrsity Sch00l of Medicine, 

S r z v  H a t m i ,  Conn. 

These studies have been tle\-ised to explore the range of antigens 
which react with anti-H37 tubercle-bacillus horse serum and to 
conipare the delicacy of precipi tiri-tests with collodion-particle agglu- 
tination-tests for the detection c)f these antigens and their correspond- 
ing antibodies. 

M(7tcri(i/.s. - \  siiiglc 1( )t ( ) i  anti-1 I37 tubercle-bacillus seruni 
( t1c.sigiiatc.d a s  SO. .is07 - \  ; t i i (1  1: ) \vas usc.tl in all tests. It was 
prel)ai-ed hy the 1IuIior(I I : i c  )logical Laboratories of Sharp and 
Ilohnie in 192.5 by the injection of defatted tubercle bacilli. The 
ini~nunological properties o f  this serum have been studied by a 
nuinber o i i nves t iga t or s ' including H ei del berg el-, ' wlio found its 
ant ibotly -conten t to lie almost entirely antipoly saccharide. In our 
own tests the follon-ing stihstances were used as a possible source of 
antigenic material. 

I. Old Tirbcvciiliir from -I cliff erent companies. 
11. Protciiz-tiri~i.i~crticlrs of T~ibcrc~tli i i .  ( a )  P. P. D.-Parke 

Davis arid Conipany. This purified derivative of tuberculin was 
tlissol\-ecl in huffer solution furnished by the company. 

(11) T. P. T.-So. 16 ( tricliloracetic-acid precipitated) prepared 
at the Henrj- €'liipps Institute of P1iiladelphia.t 

111. Pol~~strcrlznr.idr.~ representing 3 samples derived f roni various 
lipids and soluble \vas fractions from 3 strains of human tubercle 
bacilli and one strain of leprosy bacillus. These sugars had been 
kept in a desiccator since their preparation by Dr. R. J. Anderson.; 
They were readily soluble in  physiological salt solution. 

C m d c  A-lqiicoirs Extrclcts from cultures of hunian tuhcrcle 
bacilli wliich had heen gro\vn 011 modified norset's and glycerol 
agar. These extracts were prepared from weighed amounts of 
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dried hacilli, suspeiided in saline solution. The suspensions were 
then shaken for 20 minutes with glass beads and passed through a 
Seitz filter. The resulting clear filtrates were used for tlie tests. 

/'Ii osplmtidc prepared from human tubercle bacilli by Dr. R. 
J .  ,\iidcrsoii.: Suspciisions were made by grinding 10 ing of the 
pliospliatide iii 10 cc of distilled water. The resulting suspension 
was opalescent h i t  showed 110 tendency to sediment at the end of 
48 hours. Wlieii diluted lo-' it was aliiiost water clear. However, 
tioiie of the iniiiiiiiiological tests proved satisfactory with this col- 
loidal suspension because of the fact that positive reactions were 
also obtained with normal horse serum. 

( a )  Precipitiiz-re1zctio?z~ were set up in small tubes, 
inside diameter 4 iiini, using 0.3 cc of antigen and 0.1 cc of anti- 
H3T tuhercle-bacillus serum. They w-ere left in the incubator for 
2 hours and then liept in the icebox until read at the elid of 23 hours 
and again at 45 hours. _ i l l  antigens were set up with normal horse- 
serum controls. 

The principles under- 
l!*ing this tecliiiic ha\-e heeii laid clonm 1))- Freund," and Cannon and 
h r s l i a l l '  and cle\-elopetl 1)y Goodlier." Tests n-ere set up in stand- 
ard agglutination tubes, \\-it11 0.3 cc aiitigeii. 0.1 cc collotlio~i- 
particle suspensioii, 0.1 cc aiitiseruni, and 0.3 cc saline. The suspen- 
sioii \vas adclecl before tlie antigen aiid ailtibody were allowed to 
combine. The tubes \\-ere incubated at 37°C for 3 hours, centri- 
fuged and then read. A\ll  tests n-ere set ~ i p  \vith iiornial liorse-seruni 
controls. 

The results c) f a typical experinierit are showii in Table 
Z in which dilutions of antigen have been tested against uiicliluted 
serum. , is  all of the 4 different brands of tuhei-culin reacted quite 
siniilarlp, results with only a single 1)i-aiid are slio\.\-ii. This also 
holds true for the ~~ol~-saccliarides. It \vilI be seen that the collodion- 
particle ag-glutiiiatioiis were a h i t  10 tinies more delicate than the 
1)recil)itin-rcactioii in this series. In Table I1 antigens have been 
tested against dilutioiis of seruni. As ii i  Table I no positive readings 
were encountered with the tuherculoproteiii derivatives aiid so they 
liaw not lieeii inclutlecl. Here. the collodioii-l,ai-ticle agglutination is 
from S to 16 tinies iiiorc. delicate than the precipitjii reaction. 

1. IVitli a single lot o f  aiitiseruni which has been 
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Tit ra tioii of -4 11 tigtniis .-\g:: iiist T’ndi lutcql .\ nt i-Hl.? T Tubercle-bacillus Seruin. 

I’rwiliitin YS. Collodioii-1iHi.ticlc Agglutination. 

I IIA IIB I11 IV 
Crude aqueous 

extract 
of human 

Old tuberculin P.Y.1). T.P.T. Polysaccliaride tubercle bacilli 
1 ce = 1 mg 

Dilutionof ---- ,‘-, --- ,-> ,r-t 
antigen I’t,n. (1.P.A. l’tn. C‘.I’.A. j’tn. C.P.&4. Ptii. C.P.A. Pti1. C.P.A. 

1 cc = 1,000 mg 1 cc = 0.0: 11lg 1 (T = 1 mg 1 cc = 1 mg 

++ +++ ++ +++ ++ +++ + ++ 10-1 - +++ - ___ -_- - 
10-2 ++ +++ - - -- - + +++ - ++ 
10-3 ++ ++ - -- - - + ++ - 
1 0 4  + ++ - 

- - - I  0 Original - 

+ - - 
- - + 

- - 
- - - - + ] 0 4  - 

104; - - 

Original 
1:s 
1 :4 
1:8  

++ ++ + + 
1 :I(; + 
1 :32 _ _  

1:64 - 
1 :128 - 
1 :%ti - 
1:5E - 

+++ +++ +++ ++ ++ ++ ++ + + - 

++ +++ ++ +++ + +++ + ++ + ++ ++ ++ + 
- 
_- 
_ -  
.- - 

++ +++ ++ +++ + +++ ++ ++ + 
- 
- 
- 

1,ogtlnd :IS in T:iblc I. 

artificially protluced hy injecting tlcf atted tu1)ercle bacilli into horses, 
a series of comparati\-e irnniuiiological tests have been carried out. 
Results indicate that collodion-particle agglutination-tests are not 
only satisfactory for this type of immunological determination but 
are more delicate than 1)recipitiii-tests. particularly for the detection 
o f  antihody. 


