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INTRODUOCTION.

Reports of fatal outbreaks of surra in cattle have been received during recent years from
a number of provinces in India and at least one Indian State (Hyderabad-Deccan), and the
present writer was called upon to inquire into the factors under which Trypanocsoma evansi,
which is believed to be usually innocuous for the bovine species, attains the status of a virulent
variant for these animals. The extent of severity which the disease is liable to assume is
illustrated by the fact that instances are on record where death has occurred in the course of
a few hours following the appearance of the first symptoms. As a matter of fact, apparently
healthy animals taken out to work in the morning are reported to have dropped dead in the
field and it was only on the subsequent examination of the blood that the diagnosis of surra
was made.

An obvious desideratum in connection with this problem was the exclusion of the possibility
that the parasite involved in acute cases of bovine surra was referable to a species other than
Trypanosoma evansi. The present study was, therefore, undertaken to define, in the first instance,
the morphological relationship between the trypanosomes of equine and of bovine origin
respectively.

A comparative morphological study of the two groups of trypanosomes by statistical
methods was made on the lines described by Hoare and Broom (1938) for determining the
systematic positions of 7. uniforme and T. vivax. A series of measurements were taken and
these, when analysed according to the method described by them, showed that the organisms
of the two groups could be differentiated by differences in the mean lengths and range of lengths
of the trypanosomes. It was also noticed that the diversity of the two groups could be
demonstrated by comparing the measurements of ten representatives of each type selected at
random.

It is hoped that the subject-matter dealt with in this paper will attract the attention of
investigators in the field, since in order to arrive at a definite conclusion as to the precise specific
identity of the parasite in_question, more material from acute cases of surra is essential.

MATERIAL AND METHODS,

Smears representing three bovine trypanosomes, named hereafter strains A, B and C, were
obtained from Arcot, Arakonam and Hyderabad-Deccan respectively. Similarly, three equine
strains called D, E and F were examined from smears received from Shamli, Meerut and
Patna respectively.

The air-dried blood films were stained with one of the Ramanowsky stains.

The length of one hundred non-dividing individuals in each of the six strains were measured.
In order to compare the strains the following method, as described by Hoare and Broom (loc. cit.),
was employed :—

‘To compare the strains and species with each other, the Arithmetic Mean or Average (M) of each series
of measurements, and the standard error of Differences between the means (¢D) were calculated. The latter
characteristics were obtained as follows: from the Variance (V) of each series, which is the mean of the squares
of the deviations of the values from the arithmetic mean, the variance of the Mean (Vm) is obtained by
dividing the Variance (V) by the number of observations in the series. The variances of the two means to
be compared are added together and the square root of their sum is the Standard Error of the Differences
between the means, i.e.

oD = /Vm;+ Vmgy.
The standard errors of the.differences are, of course, calculated separately for each pair of means.

When the difference between two means exceeds three times the standard error, the means are consifie:red
to differ significantly and the two series of measurements cannot have been drawn from the same original
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MEASUREMENTS OF TRYPANOSOMES OF BOVINE ORIGIN.
The distribution of 100 trypanosomes in each strain in respect of their lengths, grouped
in classes of 1y, is shown in Table I and text-fig. 1.
Tasre I.

Frequency distribution of three bovine strains in respect to length.

LENGTH IN MICRONS.

Strains Total No. | Mean
' measured. | lengths.

20121122}123]24)25|26(27(28|29{30]3132{33|34135]36]37!38

A o 1y 50 2 21 9 11 8] 13] 21| 151 5 1} 2{ 2y 2 ..| ..] 1 100 28:34p

B o1 1 70 2 3 11; 13} 10} 10{ 16} 11{ 6| 6 .. 1| 1} ..| .. 100 28-36p

C Jdo.d -] 8] 7 12| 18] 16 13! 16) 41 6 2| 1] ..} .o .. L] .. 100 27°16u
Total 1{ 2| 6] 14| 11| 24] 40 37| 36| 47| 35{ 22| 9| 9] 2 3] 1} ..| 1 300

From the table it will be seen that the mean lengths of the strain vary from 27-16u to
28-36p and that the range is from 20u to 38u. It will also be noted that 909, of the

measurements lie within the limits of 23u and 31p.
MEASUREMENTS OF TRYPANOSOMES OF EQUINE ORIGIN.

The frequency distribution of lengths, as in the previous case, is shown in Table IT and
text-fig. 2. Here the mean lengths vary from 22-9u to 24-6u, the range being 17-32p.
Over 909, of the measurements are seen to lie within the limits of 19y to 27u.

TasLE II.

Frequency distribution of three equine strains in respect to length.

LENGTH IN MICRONS.
Strains Total No. | Mean

measured. | lengths.
17(18119| 20} 21 | 22 | 23| 24 | 25{ 26 | 27 ; 28| 20| 30 | 3} | 32

D 1121] 8 5110 94116} 21 9 4 4 3 41 .. 3 1 100 23'3u

E 212(..1 31 8 8111} 241 19 9 6 3 2 31 .. 1 .. 100 246

F 1y1§ 6} 91312 13 | 21 9110 2 2 1y .00, 100 22'9u
Total | 4 { 5 (14]17] 31 | 29| 40 ] 66 | 37 } 23 | 12 8 7 3 3 1 300

Before comparing the two groups, bovine and equine, one should see to what extent the
strains of each group differ among themselves. According to the criterion suggested above,
it appears that, excepting the difference between the bovine strains A and B, and that between
equine strains D and F, every other difference is significant. Therefore, the series of measure-
ments of each of the bovine and equine strains cannot be combined, when the two groups are
compared.

The question now arises, whether the strains derived from two sources belong to two
different species, and if so, whether one can be differentiated from the other, measuring only
the lengths of trypanosomes. From Tables I and IT it will be seen that, the common range
for the bovine and equine strains is from 20u to 33y, and that only 7 to 179, of the measure-
ments of the bovine and equine strains lie outside this range, except for the bovine strain C,
where 19, of measurements lie outside the zone of overlap. Thus, the majority of the
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measurements of the bovine and equine strains lie within the common range, and as such, it is
for consideration whether at all they belong to two different species.
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equine strains of trypanosomes.

To study this point each series of measurements was also divided into groups of ten in the
order in which they were measured. The means of such small groups, however, varied more
than the means of 100, the range being from 26-4p to 31-2p for the bovine strains and 21-4u

to 24-9u for the equine strains.

It is thus seen that the ranges for the bovine and equine

strains, obtained from groups of ten, also lie within the range of overlap, but they leave a dis-
tinet gap between them, which is indicative of the existence of the difference between the mean
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lengths of the bovine and equine trypanosomes. Again, in the bovine strain the mean was
not less than 26-4p, while in the equine strain it was not more than 24-9u. From these results
it may be concluded that, if the mean length is less than 25u, the parasite concerned is of equine
origin, if greater than 26y, it is of bovine origin. Further, only 10 to 129, of the measurements
of the bovine strains lie below 25u while only 5 to 159, of the measurements of the equine
strains lie beyond 26u, and as such, it appears that the mean length of ten trypanosomes,
measured at random, is likely to determine their origin. If the mean length of ten trypanosomes
falls within the common range 25u to 26u, their origin can be traced by measuring more
trypanosomes when one can expect that the mean will either fall below 251 or above 26p.

The percentage distribution in respect to length of trypanosomes of equine and bovine
origin also indicates that these two series of measurements could not have been taken from
the same original population (text-fig. 3).
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TEXT-FIG. 3. The distribution, by percentages, in respect to length of trypanosomes of
equine and bovine origin.

However, in the present state of our knowledge about these two strains no attempt is
made here to separate them under two different species. To do this, it would obviously be
necessary to carry out a biometrical study of a considerably wider range of trypanosomes
derived from cases of both equine and bovine surra occurring under field conditions in India.
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SUMMARY.

Measurements of 300 trypanosomes of bovine and 300 of equine origin were compared.

The organisms in one group could be differentiated from those of the other by differences in the mean
lengths and range of lengths of the trypanosomes.

The differences could also be demonstrated by comparing the measurements of ten representatives of
each group, selected at random.

It is emphasised that examination of more material from the field is necessary in order to come to a
definite conelusion with regard to the variation of the different strains of pathogenic trypanosomes occurring
in this country.
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