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In a former communication one of us (Row, 
1922) had pointed out that the flagellate 
leptomonad forms of Leishmania tropica reverted 
to the leishmania O-bodies and these made their 
appearance in the condensation fluid of NNN 
culture tubes inoculated with the parasite 2 to 
3 weeks previously. These were described as 

the O-bodies, or resistant forms, and it is the 

presence of these in old cultures of L. tropica 
which was responsible for their infectivity in 
mice?even to the extent of inducing a 

generalized infection in them?indistinguishable 
from experimental kala-azar (Row, 1914). 
The observation on the infectivity of old cultures 
containing these resistant forms was confirmed 
by Southwell and Kirshner (1938)*. It was 
also pointed out (Row, 1922) that the reversion 
was due either to the concentration of the fluid 
or to the alteration of the oxyhemoglobin into 
methsemoglobin. 

Subsequent work on the culture of the parasite 
in the haemoglobin saline medium of Row (1912) 

*No original investigation was undertaken by these 
workers; in their paper they review work already done, 
including Dr. Row's. 
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proved that it was the latter condition more 
than the former which was responsible for the 
reversion, but unfortunately it is difficult to 
demonstrate this feature clearly, even in stained 
smears, because here the leishmania bodies lie 
scattered between the large number of flagel- 
lates overcrowding and overshadowing them in 
the form of rosettes which persist in the fluid 
culture medium even for 100 days, as pointed 
out elsewhere (Row, 1935), unless one is lucky 
to hit upon the right day while examining old 
cultures (vide figure 5), and even here the day 
varies with the strain of the parasite (vide 
figure 6). It was therefore thought interest- 

ing to see if any morphological alteration of 
the flagellates into leishmania bodies could be 
observed more clearly in the culture fluid con- 

taining only methsemoglobin. 

Preparation of the culture fluid.?When the 
parasite of the oriental sore is grown in Row's 
medium (1912) and the ensuing flagellates 
allowed to thrive for several weeks at 22?C., 
the striking character of the culture fluid 
is its alteration in colour from scarlet 
lake of the oxyhemoglobin into a brownish 

transparent liquid which on spectroscopic 
examination shows the distinct methsemoglobin 
absorption band in the red of the spectrum, 
and the. disappearance of the two characteristic 
absorption bands of the oxyhsemoglobin 
between the D and E lines. The flagellates 
flourish in abundance and are found mostly in 
rosettes of more or less equal size indicating that 
they continue to grow even when oxyhsemoglobin 
is altered into methsemoglobin. After a week 
or two, however, the culture degenerates and 
consists mostly of granular debris. At this 

stage the brown culture fluid is centrifuged and 
the supernatant fluid is distributed in tubes and 
this constitutes methsemoglobin medium ready 
for immediate use. 

These tubes are inoculated with a drop of 

young cultures of five to seven days containing 
only flagellates and incubated at 22?C. and 
when examined every three or four days reveal 
the following features :? 

During the first week the culture shows that 
the flagellates have grown in enormous numbers, 
but is characterized by the presence of rosettes 
of more or less equal size uniformly distributed 
in the fluid (vide figure 1), and stained smears 
show that it is from these rosettes that the 
leishmania bodies are derived and these are 

found also lying between the rosettes in fair 
numbers with all transitional forms (vide 
figures 2, 3, and 4). 
During the second week the rosettes have a 

tendency to mass together but slightly degenerate 
with a large number of oat-shaped bodies and 
transitional forms, obviously the product of the 
rosettes {vide figure 6). A few days later, all 
that is left is a degenerate debris of the 
leishmania bodies with a flagellate here and 
there. 

The transitional forms are exactly like those 
occurring in the condensation fluid of the old 
NNN cultures already described elsewhere, 
except for the absence of the thin capsule-like 
structure, within which the parasites obviously 
appear to shrink. These transitional forms, it 
may be repeated, are briefly as follows:? 

(1) The phase where the active flagellates 
become sluggish with the shortening of the 
flagellum by its withdrawal inside and its 

absorption, and with the simultaneous migration 
of the kinetoplast towards the nucleus. 

(2) The shortening phase of the parasite 
where the shortened stump of the flagellum dis- 
appears and where the condensation of the 
cytoplasm of the parasite takes place side by 
side with the further approximation of the 
kinetoplast towards the nucleus, before the final 
rounding off stage when they become oat-shaped 
or round bodies (with the differentiation of the 
nucleus) indistinguishable from those found in 
the original lesion. 
The morphological changes of the flagellates 

into leishmania bodies when grown in the 
methaemoglobin medium are illustrated in the 

accompanying photomicrographs. 

Summary 

(1) The reversion of the flagellates into 
leishmania forms can be induced in a few days 
by growing them in the methsemoglobin medium. 

(2) The formation of leishmania forms is 

always preceded by the appearance of a large 
number of flagellates mostly in the form of 
rosettes (distributed uniformly in the medium) 
from which arise masses of transitional forms 
and leishman bodies. 

(3) The significance of these points may 
require further investigation. 
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DESCRIPTION OF PLATE XVIII 

Fig. l.?L. tropica (Cambay), 12-day culture in 

methaemoglobin; rosette formation stage. 
Fig. 2.--L. tropica (Cambay), 12-day culture in 

methaemoglobin; rosettes going into leishman 

bodies and transitional forms. 

Fig. 3.?L. tropica (Delhi), 7-day culture in methaemo- 
globin; completion of leishman bodies. 

Fig. 4.?L. tropica (Delhi), 6-day culture in methaemo- 

globin; transitional forms of leishman bodies. 

Fig. 5.?L. tropica (Ambala), 39-day culture in Rows 

medium; oxyhaemoglobin altered into methaemo- 
globin; most of the rosettes reverting to 

leishman bodies. 

Fig. 6.?L. tropica (Cambay), over 4 weeks' old culture 
in Row's medium; oxyhaemoglobin altered into 
methaemoglobin; some of the rosettes reverting 
almost to leishman bodies, 
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