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This application is made under the -act of 
March 3, 1883,4215: amended by the act of April, 

' 30, 1928, and the invention herein described 
may be manufactured and used by or for the 

'5\ Government for governmental purposes with 
out the payment to me of any royalty thereon. 
Myinvention relates to the processof. pre-. 

' paring antigens for use in the diagnosis of 
animal diseases and the products thereby 

‘10 produced. ' ' p _ Y 

Up to the present timethere may be said 
to be two methods‘ of testing fowls for pul 
lorum diseases. _ ._ '_ 
The ?rst of these is known as the tube 

15 method, which isxcarried out by adding tov 
‘ . suspensions of, Salmonella pullorum different 

dilutionsi‘of the blood of chickens. In the 
case of a positivev reaction the bacteria in the 
mixtures of antigen and serum clump and in - 

20 time settle, leaving a clear ?uid above. In 
' the case of a vnegative reaction the tube re 

mains uniformly clouded. ' This method re 
quires the collection of considerable amounts 
of blood, the‘separation of the serum from 

25 the blood, the subsequent accurate dilution of 
the serum and the incubation of the test tubes 
in laboratories. v _ . - 

' To overcome certain objections to the tube 
method there has been devised a ‘rapid 

.80 method. The antigen as generally employed 
I _ consists of a heavy suspension of Salmonella 

' pullorum in salt solution. ‘A few drops of 
this heavy suspension are placed-‘on a glass 
plate and a. drop or two of properly-diluted 
chicken serum or of blood are added directly 
'to the bacterial suspension. In the case of a 
positive reaction if a bright light is placed 
beneath the glass plate on‘ which the test is 
made it will be seen that the bacteria in the _. 
mixture above described have collected in 
clumps. In the case of a‘ negative reaction 
there is only a uniform cloudy ?lm without 
clumping. This rapid method. works very 
well but on cloudy days it'iS di?icult .to read 
it and of course arti?cial illumination by elec 
tric light is frequentlynot available on farms. 
Furthermore, the antigens heretofore em 
ployed. for the rapid method have not been 

m well preserved'so' as to prevent contamination 

and so as to insure that the 
which are usedare killed. . . 

In my work I have developed an anti on 
which consists of a heavy suspension of al 
monella pullorum in salt solution to which 
is added formaldehyde solution in sufficient 
amount to kill the bacteria. To this heavy 
suspension of Salmonellapullorum I have 
addedcrystal violet, an intensely staining 
dye, in an amount su?icient to. stain the sus 
pended bacteria a distinct blue or purple. If 
new a rapid test he carried out as described 
under the rapid method above, it is found that 

pullorum bacteria 

in the case of a positive reaction the bacteria ' 
' collect in the form of blue or purplish clumps 
which are distinct, especially if the test is 
carried out on a glass plate with a white back 
ground. . 

The antigen prepared as I have prescribed 
does not seem to‘ interfere with the agglutina~ 
tion reaction in any way nor doesjit cause ag-' 
glutinationwhen mixed with the blood of nor 
mal fowls. In the latter case, instead of the 
stained bacteria being arranged in de?nite 

. clumps with clear spaces between them there 
appears a uniform faintly bluish ?lm. Tests 

. have shown that the pullorum organisms em 
ployed in the stained antigen are killed and 
therefore there is no danger of the spread of 

. disease-through the antigen. It has also been 
found that the dye employed aids in [the pre 
vention of contamination by extraneous or 
ganisms. ' ~ - 

I have prepared a heavy suspension of ,Sal 
monella pullorum in 0.85 per cent salt solution 
killed by the addition of one per cent forma 
lin and heavily stained by the addition ‘of 
0.03 per cent crystal violet. _ 
The use of stained antigens as described 

above is new and useful in the diagnosis of 
animal diseases. Such stained antigens are 
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superior'to the colorless products in the fol- ‘ 
lowing respects: 

_. (1) They yield reactions of greater visi 
bility and therefore they may be used in less 
concentrated and less costly form. 

(2) Because of the antiseptic action of the 
dye itself the stained antigens aremore read 
ily and more perfectly preserved by the com 



10 

1111051 antiseptics, such- as phenol or formalde 
e. . 

y(3) The [reactions may be obtained on 
glass plates and dried for permanent record 
i'fdesired.‘ ‘ . ' _ l 

(4) vBecause the bacteria are colored in the 
stained antigen, no special illumination is 
re uired' to read the results of a test. _ 

‘(25) The stained antigen shows little or no ' 
deterioration on standing‘, nor is it necessary 
to keep it under refrigeration. ' ' 

d Other antigens ma _ be similarly stained, ; 
for example, the antlgen, used in the rapid I 
‘agglutination test for ‘abortion disease 1n 

1s cattle. v . I _ I 

By my description above I‘ do not wish to 
restrict my-invention to the use of crystal 
violet and formaldehyde only since stains 
and preservatives other than crystal violet 

20 and formaldehyde may also be used and found 
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suitable. 
Having 

claim as my invention: 
1. A diagnostic product comprising a 

heavy suspension of bacteria belonging to a 
disease producing class, anorganic dye, such 
as is employed in staining bacteria, contrast 
ing in color with the material to be tested, in 
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lorum disease in fowls comprising a heavy 
suspension of Salmonella pullorum in a sa 
line solution, crystal violet in amount suf 
?cient'to heavil stain the Salmonella‘ pul 
Iorum, said pro uct possessing the property 
when mixed with blood or serum of fowls in 
fected with pullorum disease of rapidly ag 
glutinating into deeply stained clumps of 
bacteria which stand out in sharp contrast to 
the red blood cells, especially when viewed » 
against a white back ound. - Y 
-. - ‘ JACglS M. SCHAFFER. 
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fully-described ‘my discovery I 

amount su?icient to heavily stain the bacteria, 4 
an' organic preservative which does not inter 
ferewith'the diagnostic test, said I roduct pos 
sessing the propert when mix with blood 
or serum, of rapidly agglutinating in the 
case of positive reactlons into deeply stained 
clum of bacteria which stand out in sharp 

' cotrast Ito the material‘ to be tested, especial 
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1y when ‘viewed against awhite background. 
2. A diagnostic 

heavy suspension of acteria belonging to a. 
disease producing class, an organic dye, such 
as is employed in staining bacteria, contrast 

in amount 'su?icient to heavily stain the bac 
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product comprising a - 

.ing in color with the material to be tested, - 

teriIa said roduct possem'ng the roperty - 
when mix with‘ blood or ‘serum, or? rapidly . > 

» into deeply stained clumps of bacteria which 
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stand out 1n sharp contrast to the'material to 
be tested, especially when viewed againsta 
white background. ' ' 

_ v '3. A diagnostic product‘ for detecti \ pul 
lorum disease in owls comprising a eavy 

' suspension of Salmonella pullorum in a sa 

t5 
line solution, crystal violet‘ in- amount suf 
?clent to heavily stain- the Sahnonella pul 

I lorunr, formaldehyde'in su?icient amount to 
kill the Salmonella pullorum, said product 
‘possessing the property when mixed with 
blood or-s'erumof fowls infected with pul 

I agglutinating in the case of positive reactlons 1 ' 

l'orum disease of rapidly agglutinating into -‘ 
deeply stained clumps of bacteria which 
stand out ‘in sharp contrast to the red. blood 
cells, especially when viewed against a white 
background. I -- Y I ' 

,4. A diagnostic product for detecting pul 
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