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Fig. II.?Blood Test. 
(A) Kala-azar blood?immediately after antimony solution is added?note 
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(B) Same?after a few minutes?precipitate settling down. 
(C) Same?after a few hours?precipitate settled down at the bottom. 
(D) Non-Kala-azar blood?no precipitate is formed. 
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A new serum test for kala-azar," published in 
the Indian Medical Gazette for June 1927, we 
Pointed out that the precipitation, produced when 
solutions of certain organic compounds of anti- 

mony were brought in contact with the serum 
?f kala-azar patients, was of a specific nature 

jnd that it could be used as a diagnostic test 

or kala-azar. The technique of this test was 

described and its advantages over the alde- 

hyde test were discussed in that paper.* 
(Plate IX, fig. A and B.) Napier in a paper 
entitled " A new serological test for kala- 

azar," which appeared in the Indian Medical 
Gazette for July, 1927, extended these observa- 
tions to a large number of kala-azar cases and 
controlled the efficacy of this test by means of 
spleen puncture examinations of patients, in 

addition to the aldehyde test which was mostly 
Used in our series of cases. He corroborated our 

conclusions regarding the specific nature of this 
test. Pie also tried different dilutions of these 

compounds and concluded that it was preferable 
to use weaker concentrations of antimony com- 
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Pounds than those that were recommended by us. 
In most of his experiments, serum was kept for 24 hours in a cool room before the application of 
this test. 
Our observations show that although 0 005 per 

cent. solutions of antimony compounds give a 

Positive reaction immediately, it is advantageous 
to use 1 to 4 per cent, solutions as the precipitate 
thrown down with weaker solutions is not so 

dense, flocculent and distinctive. With weaker 
solutions there is a possibility of overlooking the 
early cases of the disease. Further we are of 

ppinion that it is unnecessary to keep the serum 
ln a cool room for 24 hours unless it is for the 

. 

* 
Technique?The scrum separated from the blood is 

Pipetted out in a capillary tube and put into a Dreyer's 
tube. A 4 per ccnt. solution of one of the antimony 
compound's?preferably urea compounds?is slowly added 
along the side of the tube to form a layer on the top. 
With kala-azar serum a thick flocculent precipitate 
forms at once, while with the other sera there is either 
n? Precipitate whatever or only a slight precipitate at the junction of the two.?(Chopra, Gupta and David: 
'? M. G., Vol. 62, No. 6, June 1927.) 

sake of convenience. The test can be applied 
quite as effectively to fresh serum, and this in 
our opinion is an advantage as it makes the 
reaction a quick and simple diagnostic measure. 
We did not find any particular advantage in 

keeping the serum for 24 hours in a cool room. 
Since our first paper was published we have 

largely extended our observations to kala-azar 
and other sera and are carefully inquiring into 
the composition of the precipitate formed and 
the causes of this precipitation by working out 
such factors as the hydrogen-ion-concentration, 
the viscosity, the conductivity, the gold number, 
etc., of different sera. The details of this work 
we hope to publish shortly. In this paper we 

give further data to show the efficiency of this 
test, and its advantages over the aldehyde test. 

We also describe a very simple blood test for 
the diagnosis of kala-azar which can be easily 
performed with little equipment or cost. 

In Table I we have given details of 129 sera 
which we have examined by this test. We found 

the urea antimony compounds gave the best 

reaction for the purpose of this test and in this 
series of cases we have used them entirely. The 
three preparations, urea-stibamine, stiburea (urea- 
stibamine, Union Drug Co.) and amino-stiburea 
were equally effective. It will be observed that 
of the 70 kala-azar sera tested with the antimony 
test, all (100 per cent.) gave strongly positive 
reactions; when the same sera were tested with 
the aldehyde test only 60 (85-6 per cent.) gave 
strongly positive reactions (Column 2). Out 
of the remaining 10, four gave a doubt- 
ful positive aldehyde reaction and six were 

entirely negative; among the latter, five 
were sera from patients with early kala- 
azar ranging from 3 weeks to 2 months 
in duration. The sera of these patients gave a 
strongly positive antimony test, while the alde- 

hyde reaction was absolutely negative. The 
final diagnosis of these five early cases was 

confirmed by peripheral blood cultures for flagel- 
lates. The sixth case was a patient with a 
history of fever of two weeks duration in whom 
unfortunately the medical practitioner in charge 
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started antimony injections before the blood 
could be taken for cultural examination. This 
case was clinically kala-azar, reacted well to 

antimony injections and was cured after the 
course. 

In column 3 the. results obtained with sera 

from 35 lepers in different stages of the disease 
are given. It will be seen that 33 (94-29 per 
cent.) gave a definitely negative antimony test 
and the remaining two gave a doubtful positive 
reaction. When the same sera were tested with 
the aldehyde test, 24 (69-5 per cent.) were 

negative and of the remaining eleven, 7 (20 per 
cent.) gave a positive, test and four (11*4 per 
cent.) were doubtfully positive. Dr. Muir 
informs us that some of the advanced leprosy 
cases give a strongly positive aldehyde reaction, 
though they are definitely non-kala-azar. We 
are grateful to Dr. Muir for supplying us with 
a number of sera from such cases which we 
have included in Table I. Though the aldehyde 
test in five such sera was positive the antimony 
test was definitely negative with three, and in 
the remaining two a slight opalescence or a faint 
precipitate was noticed at the junction of the 
two fluids, which dissolved on standing for some 
time, generally half an hour. These we have 
classed in the table as ? or doubtfully positive 
reactions. The appearance of the precipitate 
was totally different from the thick flocculent pre- 
cipitate occurring with kala-azar sera. 

Column 4 gives the results of our observa- 
tions with 14 sera from patients suffering from 
malaria. It will be seen that 13 were definitely 
negative, while 1 gave a moderately positive anti- 
mony test. This patient gave a previous history 
of having had 60 antimony injections and he 
also gave a doubtful aldehyde test. We have 

already observed in our previous paper regarding 
this test that rarely cases of chronic malaria 
with enlarged spleen give a positive antimony 
test. It is difficult to say with any degree of 

certainty whether there is any kala-azar element 
in these cases or not, but the density and the 
character of the precipitate, if carefully observed, 
help in differentiating them from true cases of 
active kala-azar. 
Column 5 gives the results obtained with 10 

sera from patients suffering from filariasis, 
syphilis,, skin diseases, etc. It will be seen that 
one case gave a positive antimony test. This was 
a case of acute streptococcal dermatitis who gave 
no previous history of injection of antimony; 
the aldehyde test was negative with all. 

A Simple Blood Test for Diagnosis of 
va T.' Kcila-asar. 

While working at the antimony test we have 
been trying to simplify it so that any medical 
practitioner could perform it in the field and 
confirm the diagnosis he has made clinically 
without any elaborate technique. In this we 
have fortunately succeeded. 

Technique.?All: that is required are a 2 per 
cent, solution of potassium oxalate, a 4 per cent. 

solution of a urea antimony salt such as urea- 

stibamine, two small test tubes and a few 

Dreyer's tubes, which simply consist of 2-inch 

pieces of glass tubing 3 to 4 mm. in diameter 

sealed at one end. Both the potassium oxalate 
and antimony solutions once made can be stored 
for a month or even longer in glass stoppered 
bottles. One or two drops of blood obtained 
from a finger pricked with a needle are 

allowed to mix well with about 0-25 c.c., of 

a 2 per cent, solution of potassium oxalate. This 

can be easily done by putting the mouth of the 
small test tube containing the oxalate solution 

firmly against the tip of the cleaned and pricked 
finger from which the blood is oozing and invert- 
ing the tube 2 or 3 times over it. Alcohol should 
not be used for cleaning the finger as if some of 

it gets into the oxalated blood solution a preci- 
pitate is formed. 

A little of this solution is transferred into a 

Dreyer's tube and a 4 per cent, solution of the 

antimony compound is added by means of a 

capillary pipette along the side of the tube. The 

heavy antimony solution sinks to the bottom, and 
in cases of kala-azar a flocculent precipitate 
forms almost immediately at the junction of the 
two fluids (Fig. II A). This precipitate soon 
settles down at the bottom of the tube with the 
red corpuscles entangled in it (Fig. II, B and 
C). In very early cases of kala-azar the 

precipitate may take 10 to 15 minutes, very 
rarely 1 to 2 hours to appear, but in well deve- 

loped cases it appears almost immediately after 
the solutions are mixed. The precipitate is 

obvious to the naked eye but the use of an ordi- 

nary magnifying hand lens is helpful in doubtful 
cases. 

It should be mentioned here that solutions of 

potassium oxalate stronger than 2 per cent, by 
themselves form a precipitate with the antimony 
compounds even in the absence of kala-azar 
blood. Solutions weaker than 2-0 per cent, do 
not give satisfactory results. 0-25 c.c., of oxalate 
solution is just enough for one or two drops of 
blood; the greater the quantity of oxalate solu- 
tion, correspondingly larger would be the amount 
of blood that will be required. 

This simple test has great possibilities as it 
can be applied in the field on a very large scale 
in areas in which kala-azar is prevalent. The 
test, like the antimony serum test, is given by 
early cases of the disease and we have no doubt 
it will help the kala-azar centres in the rural 
areas to diagnose very early cases of the disease. 
Further possibilities of this test are under investi- 
gation. 

Table II gives the results of 138 cases exam- 
ined with the blood test. Column 2 shows that 
all the 54 kala-azar patients gave strongly posi- 
tive antimony reactions (100 per cent.), when 
the same patients were tested with the aldehyde 
reaction, 51 (94-4 per cent.) gave strongly 
positive reactions and the remaining 3 were 
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doubtfully positive. Column 3 gives the result of 
blood examinations of 20 lepers. All gave nega- 
tive results; the same specimens examined with 
the aldehyde test gave 18 negative and 2 doubt- 
fully positive reactions. Columns 4 and 5 give 
the result of blood examination of cases of 
Malaria and miscellaneous diseases. In all these 
the blood test as well as the aldehyde test were 
negative. 

Summary and Conclusions. 
1. Further observations, on 129 sera show 

that the serum antimony test for kala-azar is of 
?reat diagnostic value. 

2. The percentage of positive reactions with 
this test with kala-azar sera is higher than witn 
the aldehyde reaction performed with the same 
sera. 

3- Its advantages over the aldehyde test are 
firstly, that a smaller quantity of serum is requir- 
ed. secondly, that it gives immediate results, and 
thirdly, it is positive in early cases of the dis- 
ease when the aldehyde test is still negative or 
doubtful; 

4. Some of the advanced cases of leprosy 
definitely non-kala-azar?give a positive alde- 
hyde reaction, but the antimony test is generally 
negative. 

5. Rarely, chronic cases of malaria with 

enlargement of the spleen may give a positive 
antimony test; the precipitate however is not so 
dense and flocculent as is the case with kala-azar 
serum. 

6. A still simpler and more rapid diagnostic 
test for kala-azar has been worked out. One or 
two drops of blood from a finger prick are 

received into 0-25 c.c. of a 2 per cent, solution 
?f potassium oxalate and the test performed in 
the same way as with the serum. The results 
obtained with this test run parallel with those 
obtained with the serum test. This test is sim- 
ple, rapid and economical, and is capable of appli- 
cation in the field on a very large scale. 
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