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When human serum is diluted with excess of 

distilled water it becomes cloudy owing to partial 
precipitation of the serum globulin. Under 
certain circumstances, a copious precipitate 
forms instead of a mere cloudiness. This 

precipitate is due to a globulin-like substance as 

is evident from the following facts:? 

(1) It is soluble in normal saline, in dilute 

acids, and in dilute soda bicarb, solution. It is 
also soluble in sodium hydrate solution. 

(2) It is precipitated from its solution in 
normal saline when the solution is treated with 

equal parts of a saturated solution of (NH4)2 S04 
or when it is saturated with MgS04 or IVaCl. 

(3) It is not precipitated by jNtH4OH from 
its solution in dilute acids. 

(4) It is insoluble in distilled water. 
On chemical analysis, this substance is found 

to contain C, ]ST, H, 0, but so far I have not 

been able to detect in it the presence of S, P, 
or any halogens. After being thoroughly washed 
in distilled water it can be collected as a white 

precipitate having a granular appearance under 
the microscope. 

If farther investigations confirm the observa- 
tion that this substance does not contain any 

phosjuhorus or sulphur, then it will be found to 

be different from serum-globulins in chemical 

composition. 
We hope to enter, at a future date, into the 

chemical nature of this substance and at present 
shall content ourselves by assuming that it is 

globulin-like in nature. 
In the Indian Medical Gazette last September, 

I pointed out that this copious precipitate is 

frequently observed when the serum of a kala- 
azar case is mixed with excess o( distilled water. 

I also pointed out that a precipitate apparently 

similar to this has sometimes been observed in 

other diseases, e.g., chronic malaria, phthisis, 
cancer of the liver, etc. I was not, therefore^ 
then able to state whether the presence of this 

precipitate was of any diagnostic importance in 
kala-azar. Further observations lead to the 
conclusion that, if instead of using an excess of 
distilled water (which in my original experiments 
consisted of 15 to 20 times the amount of serum 

used) one uses two or three volumes of distilled 
water then the precipitate appears almost exclu- 
sively in kala-azar. Thus in a series of 20 cases 
of kala-azar, the following results were obtained:-? 
One part of serum plus two parts of distilled 

water produced a copious precipitate. 
(In some cases one part of serum plus one and- 

a-half parts of distilled water gave rise to a 

distinct precipitate.) 
Similar experiments were made with the 

serum of a series of cases suffering from other 
diseases and a negative result was always 
obtained. 

One part of serum plus 
two parts of distilled 

Water. 

(1) Phthisis ... ... No pp. 
(2) Malarial fever ... No pp 
(3) Cirrhosis of the liver ... No pp 
(4) Enteric fever ... No pp 
(5) Brights' disease ... No pp 
(fcj) Ankylostomiasis ... No pp. 
(7) Pernicious anaemia ... No pp. 
(8) Dengue ... ... No pp. 
(9) Dysentery ... ... No pp. 

(10) Pneumonia... ... No pp. 
(11) Catarrhal jaundice ... No pp. 
(12) Broncho-pneumonia with 

enlarged spleen (No L. 

D. bodies in the spleen) No p. 

In a few cases with enlarged spleen in which 
no L. D. bodies were found on spleen puncture, 
a similar precipitate was obtained, though clini- 
cally they looked like kala-azar. 
Whether these are cases of kala-azar in which 

the parasites could not be found on spleen punc- 
ture, as sometimes is the case as pointed out by 
Leishman or whether some of theln are cases of 

spontaneous cure from kala-azar can not be 

definitely stated in the present state of our 

knowledge. 
I have also found that if distilled water is gently 

poured on to the top of the serum of a kala-azar 
case a distinct white ring is formed at the junc- 
tion similar to the ring of albumen that is found 
on addition of nitric acid to a solution of albumen. 
This test also appears to be of diagnostic impor- 
tance in kala-azar. A similar test is also observed 
in some obscure cases of enlarged spleen men- 
tioned before. 

To make the above two tests proceed as 

follows :? 

(1) Two cc. of the blood from a prominent vein 
of a kala-azar case are drawn by a glass syringe and 
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the blood quickly centrifuged. The serum freed 
from the clot is introduced into a miniature test 
tube with a capillary pipette and then a small 
amount of distilled water is gently poured over 
the serum. A distinct white ring forms over the 
surface of the serum, in every case of kala-azar. 
I propose to call this the 

" 

globulin ring test 
" of 

kala-azar. 

(2) The serum is collected inside miniature 
test tubes and then mixed with two or three parts 
of distilled water. A white precipitate forms in 
every case of kala-azar. I propose to call this the 
" 

globulin precipitation test 
" of kala-azar. 

The anti-complementary properties of the 
above globulin-like substance. 

This fact has been briefly touched upon by 
me in the September number of the Indian 

Medical Gazette. The following is a detailed 
method of showing this remarkable property of 
this globulin-like substance :? 

One cc. of the serum of a kala-azar case 

is mixed with fifteen cc. of distilled water. 

The precipitate is collected and then washed 

thoroughly with distilled water. The precipitate 
is then dissolved in one cc. of normal saline. 
The following observations were then made :? 

(1) Take, for instance, a haemolytic system in 
which the following are the doses of the component 
parts :? 

*15 cc. of anti-sheep amboceptor + *5 cc. of 

guinea-pig's complement + *5 cc. of sheep's 
corpuscles = complete haemolysis. 

(2) (a) Mix '5 cc. of the guinea-pig's com- 

plement with *2 cc. of the solution of the above 

precipitate in normal saline?incubate for half an 
hour. 

(6) Add to this *15 cc. of anti-sheep ambo- 
ceptor + '5 cc. of sheep's erythrocytes = no 
haemolysis (I propose to call this test, 

" 
anti- 

complementary globidin test 
" of kala-azar). 

(3) 1 cc. of the serum of the same kala-azar 
case + *5- cc. of sheep's erythrocytes = complete 
haemolysis (due, no doubt, to the natural com- 

plement and amboceptor frequently present in 

human serum). 
(4) (a) Heat the serum to 55 c. for half an 

hour. 

(b) Add '2 cc. of the heated serum to '5 cc. of 

guinea-pig complement?incubate half an hour. 
(c) Add *5 cc. of sheep's erythrocytes to (6)? 

incubate?complete haemolysis. 
From the above the following conclusions are 

made :? 

1. One part of serum of a kala-azar case and 
two or three parts of distilled water?distinct 

precipitate. Such a precipitate is not obtained in 

any other disease except kala-azar and some 

rare obscure cases of enlarged spleen. Its 

presence is therefore of much diagnostic 
importance (" Globulin precipitation test "). 

2. Grently pour distilled water on to the top 
of the serum of a kala-azar case?a distinct white 

ring forms at the junction. This ring is not 

observed in any other disease except kala-azar 
and some rare obscure cases of enlarged spleen. 
Its presence is, therefore, of much diagnostic 
importance (" Globulin ring test "). 

3. The solution in normal saline of the above 

globulin-like substance present in the serum of 
kala-azar patients inhibits the action of the 

complement in a hsemolytic system consisting 
of sheep's corpuscles, anti-sheep amboceptor and 
guinea-pig's complement (" anti-complementary 
globulin test.") 

4. This globulin-like substance does not 

inhibit the action of the natural complement 
normally present in the serum as long as it is 
not separated from the serum by the action of 
distilled water. 

5. This globulin-like substance is probably 
in combination with some constituents of the 
serum and as long as this combination exists, it 
exerts no anti-complementary action. Distilled 
water also breaks up this combination. It is not 
broken up by heating the serum to 55?c. 

6. We have regarded the above substance to 
be globulin-like in nature, but further investiga- 
tions will be required to determine its chemical 

nature. At present it seems to differ from serum- 
globulin in not containing any S. or P. 

7. Grlobulin-like substances are sometimes 

precipitated from the serum of cases suffering 
from chronic malaria, cancer of the liver, etc., 
by the addition of excess (15 or 20 parts) of 

distilled water, as has been pointed out by me in 
the Indian Medical Gazette (September, 1917). 
The precipitate obtained is much greater than, 
and must not be confounded with, what appears 
as a cloudiness when normal serum is diluted 
with excess of distilled water, due to partial 
precipitation of serum globulin. None of these, 
however, are precipitated when the serum is 
diluted with only two or three parts of distilled 
water. The properties of these globulin-like sub- 
stances will form the subject of a future investi- 

gation. It cannot at present be stated whether 
they possess any anti-complementary properties 
similar to what is shown by the globulin-like 
protein separated from the serum of kala-azar 

patients. I cannot also state whether they 
contain any P. or S. 

8. It is possible that in different diseases, 
globulin-like proteins, perhaps of a specific 
nature, are present in the serum with varying 
degrees of solubility in salt solution. The one 

present in kala-azar is characterized by being 
very easily precipitated by addition of small 

amount of distilled water to the serum. This 

is evidently due to the inability of NaCl in 

the diluted serum to hold the protein in 

solution. 
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. 
Whether the " 

an ti-complementary globulin 
test," the 

" 

globulin precipitation test " and the 
" 

globulin ring test" are absolutely patho- 
gnomnic of kala-azar can only be settled by 
farther investigations, but, so far, they seem to be 
very valuable tests in the diagnosis of the disease. 
In some cases of very slightly enlarged spleen, 
the presence of these reactions led to the diagnosis 
of kala-azar, which was afterwards confirmed 

by spleen puncture. In making the ring test the 
serum must first be diluted ten to twenty times 
with normal saline. 
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