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In another communication (1) published 111 

1912, the author of this memoir has described 
the value of a simple hsemoglobinised saline 
solution as a medium suitable for culturing 
Leishmania and allied protozoa, and this has 
been the medium of choice in his hands and 
subcultures have been successfully kept up 
from month to month with ease, from the 
original virus isolated from human cases 18 
years ago, as the fluid does not appreciably 
alter in composition or density and the flagel- 
lates are found active even after six weeks. 
But, there are one or two drawbacks in deal- 
ing with cultures in a fluid medium and these 
<'U'e (1) the difficulty of obtaining large quan- 
tity of the flagellates, when required for special 
purposes, and (2) the manipulations required 
for washing these free from the liquid in which 
they flourish are far too complex and laborious 
when one has to deal with them or their pro- 
ducts in bulk and purity, These difficulties 
;ire best met by having surface growths on 

solidified media to allow of their being 
scraped off the surface as in bacterial cul- 
tures. Nicolle and Manceau had described 
the possibility of obtaining growths in solid 
media in 191 i, and later,(3) the author of this 
paper had also referred to the nature of these 
growths in the form of a film in the dry part 
of the NNN medium, above the water line of 
the condensation fluid. In describing the differ- 
ent stages of the morphology of these parasites 
in their reversion from the flagellates to the 
Q body forms, it is regrettable that no further 
efforts were made in this direction until re- 

cently . To J. C. Ray belongs the credit of re- 
viving one's interest in studying these cultures 
on solidified media by the demonstration (2) of 
his results at the meeting of the Royal Society 
of Tropical Medicine and Hygiene (London) 
in .Tune 1929. In this demonstration Ray used 
for his solid medium Noller's formula, consist- 
ing of equal parts of a glucose peptone agar 
and defibrinated rabbit's blood, which is added 
to the agar at 55?C. while it is still liquid, 
and therefore it is almost identical with that 
originally recommended by Novy and MacNeal, 
find cultures are made by planting the infect- 

jng material on the surface of this nutrient 
olood agar mixture in Petri dishes. 

_ 

But un- 

fortunately this technique of plating often 
Proves unsatisfactory for maintaining the cul- 
tures free from contamination, during the long 
time of at least two weeks required for obtain- 
lng a fair quantity of the culture, and this is 

why the author of this memoir has ventured 
to submit the result of this investigation re- 

garding the technique and composition of his 
culture medium, bearing in mind the virtues 
claimed by him for the simple hacmoglobinised 
saline solution going by his name. These quali- 
ties are the simplicity of the composition, the 
ease and expedition of manufacture and the 
economy in the use of rabbit's blood available, 
and the simplicity of the technique to afford 
the optimum conditions for the cultures to 
thrive in and survive without contamination 
for several weeks, and thus minimize the labour 
and trouble of sub-culturing at frequent in- 
tervals. The composition of the medium is 
the same as that of the hamioglobinised saline 
solution but with the addition of a suitable 
quantity of agar necessary to yield a satisfac- 

tory slope in test, tubes, when the mixture is 
allowed to set. 

Technique.?For this purpose an ordinary 
three per cent, agar medium is made in normal 
saline, and of this 6 c.c. each are distributed 
into wide test tubes (one inch diameter), steri- 
lized and stocked. When required the agar is 
melted and an equal quantity of the haemoglo- 
binised saline is added to each tube at 55?C. 
when the agar is still liquid, and the tubes are 
sloped and the mass allowed to set. The 

simple agar basis may be replaced by nutrient 
peptone agar with or without the addition of 

glucose, and the NaCl of the simple normal 
saline by Ringer's fluid, and although these 
modifications may have each its own advan- 
tage, the main part of the technique is (1) the 
use of wide test tubes to do away with the 

plating in Petri dishes, and (2) the addition 
of htemoglobin solution instead of defibrinated 
blood for economy (as 6 c.c. of this can easily 
give 16 culture tubes). For after all it is the 
saline haemoglobin, even in dilution, which is 
the nutrient for the parasites' growth. 

.There are one or two technical details which, 
being found important by experiment, may be 
mentioned in this connection. 

1. It is essential to have a dry surface, i.e., 
free from drops of condensation fluid, at the 
site of inoculation. This is secured by allowing 
the slopes to remain undisturbed overnight and 
then letting the condensation fluid collect at 

the bottom of the slopes by having them up- 
right first at 37?C. for some hours, and then 
in the ice box, and when all the condensation 
fluid has drained to the bottom, to o'uck this up 
with a pipette and let the slopes rest for some 
hours with the flat surface uppermost. Then 
inoculate the surface carefully, with a 

drop or two of the infecting material (which 
may be either from an active culture in the 
NNN or Bow's medium, or from an emulsion 
in normal saline of a loopful of a suitable sur- 
face growth) taking the precaution to confine 
the limits of the inoculated area well within 
the borders of the dry surface and from the 
bottom, and leave the infected tube in the 
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slanting position for some minutes with the 

planted patch uppermost, until the infecting 
material has practically dried on the agar sur- 
face, vide Fig. 1. 

2. Add carefully one or two c.c. of this 
sucked up condensation fluid or normal saline 
to the infected tube without wetting or touch- 
ing the infected part of the slope, and incubate 
the inoculated tube at 20 to 22 ?C. placed with 
the planted surface downward. This is import- 
ant if one wishes to have a rich flagellate mass, 
because the inoculated flagellates will grow 
best in surface culture, when they are in an 

atmosphere saturated with moisture, and this is 
provided for by the condensation fluid lying in 
a layer at the bottom along the side of the tube 
so.placed and at the same time separated from 
the inoculated surface, vide Fig. 2. 

If these details are not attended to and if 
the slopes are allowed to be in the cold incuba- 
tor without the addition of the normal saline 
and with the planted surface uppermost, vide 
Fig. 3, the agar medium tends to dry up and 
the oxy-hjcmoglobin saline gets both concen- 

trated and altered into met-hamioglobin by age 
and desiccation and, instead of having a flagel- 
late culture, one gets a reversion to the 0 body 
stage as described elsewhere (3) by the author 
of this memoir. 

3. These two positions of the infected tube 
in the incubator, and the presence or absence 
of an atmosphere saturated with moisture 
determine the morphological characters of the 
parasite, and have to be selected according to 
the particular phase of the parasite one choses 
to experiment with. 

4. The superiority of the surface growth 
on the solidified haemoglobin agar medium, over 
the cultures in haemoglobinised saline or NNN 
medium lies also in affording one the possibi- 
lity of utilising a surface culture, even if con- 
taminated in parts, for isolating the parasite 
in pure culture, and thus reducing one's consi- 
derable anxiety of sub-culture under these un- 
foreseen accidents. 

Characters of the Cultures. 

The macroscopic appearances of a good cul- 
ture are:? 

1. A thin gummy film on the planted patch, 
transparent like the film of water on a glass 
surface, but tending to be slightly translucent 
with age and richness of the crop. Microscopi- 
cally, there is nothing special to add to the 

previous observation, beyond the striking rich- 
ness of the parasites even in the thinnest films. 
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