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Quantitative Methods in the Study
of Trypanosomes and Their Applications*

With Special Reference to Diagnosis

W. H. R. LUMSDEN, D.Sc., M.B., Ch.B., D.T.M., D.T.H.1

In the first part of this paper the author summarizes and discusses previous quantitative
work on trypanosomes, with particular reference to biometrical studies, in vivo and in vitro
studies on numbers of trypanosomes, studies on hosts infected with trypanosomes, and
physiological studies.

The second part discusses recent work done at the East African Trypanosomiasis
Research Organization. A method for the measurement of the infectivity of trypanosome
suspensions, based on serial dilution and inoculation into test animals, is outlined, and
applications likely to improve diagnostic procedures are suggestedfor it. Such applications
might include: the establishment of experimental procedures not significantly reducing the
infectivity of trypanosomes under experiment ; determination of the effects on the infectivity
ofpreserved material ofsome of the factors in the process ofpreservation, important for the
preparation of standard material; comparison of the efficiency of different culture media
for the isolation oftrypanosomes; study of the distribution oftrypanosomes in the vertebrate
host; and measurement of the susceptibility of trypanosomes to drugs. The author stresses
the importance of relating future experimental work with trypanosomes to preserved
material.for which comprehensive documentation is available.

The Protozoa are of such a size that they lend
themselves easily to microscopical examination and
so it was natural that the first approaches to their
study were morphological. The generally used
standard works on the Protozoa (Wenyon, 1926;
Kudo, 1939; Hoare, 1949) are practically exclusively
concerned .with morphology applied to the dif-
ferentiation of species and to the elucidation of life-
histories. Less use has been made of quantitative
approaches. These general statements regarding the

Protozoa are also applicable to the Trypanosom-
atidae in particular, but it is perhaps in this family
of the Protozoa that quantitative studies have been
most developed, notably in connexion with the assay
of the anti-trypanosomal activity of drugs both in
vivo and in vitro. It is the purpose of this paper to
exemplify briefly previous quantitative work on
trypanosomes, to describe some recent developments
and to indicate for the future the lines of research
which seem likely to be most productive.

PREVIOUS WORK

METHODS USED

Previous quantitative methods fall into four main
groups:

(1) Biometrical studies, in which measurements of
the trypanosome body or estimates of the propor-

* Paper submitted to the WHO Expert Committee on
Trypanosomiasis, June 1962.

1 Director, East African Trypanosomiasis Research
Organization, Tororo, Uganda.

tional representation of different forms are used
either as an adjunct to purely morphological studies
for the diagnosis of Trypanosoma spp. or as a means
of studying the significance of the different forms
assumed by some species, such as by those of the
T. brucei Plimmer and Bradford subgroup (Hoare,
1956).

(2) Studies on numbers of trypanosomes either
in vitro or in vivo. To this group belongs the main
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body of quantitative studies on trypanosomes those
concerned with the assay of the anti-trypanosomal
activity of drugs.

(3) Studies on hosts infected with trypanosomes.
To this category belong studies of such matters as
the length of the prepatent period in, or the length
of life of, animals infected with trypanosomes, or
their infectivity to Glossina.

(4) Physiological studies. Into this class fall
studies on oxygen consumption, on glucose meta-
bolism and on other physiological functions of
trypanosomes.

It will be convenient to discuss quantitative
studies under these four headings.

Biometrical studies
Examples of this kind of quantitative approach to

infections in vertebrates are the studies of Fairbairn
& Culwick (1946), Hoare (1956) and Godfrey (1960).
Lehmann (1960) has applied similar criteria to the
differentiation of trypanosome species in culture.

It seems that the value of this kind of approach
is likely to be limited by its inherent laboriousness.
If statistically significant differences between, for
instance, the mean lengths of the individuals of dif-
ferent trypanosome populations, or in the represen-
tation of different forms, are to be accepted as also
biologically significant, standard procedures for
preparing the material, for making a random sample
free from any subjective bias from the population for
measurement, and for measurement itself are clearly
primary requirements. Even when these require-
ments are fulfilled difficulties may arise from the
heterogeneity of trypanosome populations, or from
variations in the characteristics of the organisms at
different stages in an infection or in different hosts.
An example of this kind of difficulty is afforded by
the long-standing controversy regarding polymor-
phism in the T. brucei subgroup. Although the
validity of the division of the populations of trypa-
nosomes of this subgroup in the vertebrate host into
three separate forms, " slender ", " intermediate "

and " stumpy ", has been argued for many years and
has even been considered to be established by
statistical means (Fairbairn & Culwick, 1946;
Hoare, 1956), the comprehensive review of the mat-
ter by Wijers (1960) indicates that the question is
still unresolved.

Studies on numbers oftrypanosomes in vitro and in vivo

Examples of numerical studies carried out on
trypanosomes in vitro are: those of Kligler, Geiger &

Comaroff (1930) on the effect of the pH, the osmotic
pressure and the glucose content of the medium on
the trypanosomes suspended in it; the series of
chemotherapeutic studies by Yorke and his col-
leagues, which began with the establishment of a
medium for maintaining trypanosomes alive for 24
hours at 37°C (Yorke, Adams & Murgatroyd, 1929);
and the work of Polge & Soltys (1957) in developing
methods for the preservation of trypanosomes at low
temperatures. In all these studies the effects of the
various factors studied were assessed by means of
counts of the numbers of trypanosomes surviving at
intervals after the application of the factor under
study. In the studies of Yorke and his colleagues
(e.g., Yorke, Adams & Murgatroyd, 1929) and of
Kligler et al. (1930) the conclusions were based on
absolute counts of the numbers of trypanosomes
surviving in the suspensions, which appears to be the
method of preference. The foundation of conclu-
sions on the relations between numbers motile and
non-motile, as was done by Polge & Soltys (1957)
and in chemotherapeutic studies by Eagle (1945), is
open to the objection that, soon after immobiliza-
tion, trypanosomes may be removed by lysis from
the possibility of being observed.
Examples of numerical studies carried out on

trypanosomes in vivo are many and embrace the
enormous modern development of the experimental
chemotherapy of trypanosomiasis- the assay of the
anti-trypanosomal activity of substances by estimat-
ing the changes in numbers of trypanosomes in the
peripheral blood of infected hosts which follow their
administration. As such substances or their deriva-
tives must be highly lethal to trypanosomes before
their development for practical application can
usually be considered, numerical criteria in this kind
of work are normally rather broad: whether a
substance on administration causes disappearance of
trypanosomes from the peripheral circulation or at
least gross reduction in their numbers.

In this connexion it may be noted that with the
usual methods of microscopy trypanosomes can
only be counted, without undue expenditure of time
on examination, when they are numerous, i.e., in
concentrations greater than about 106 trypanosomes
per ml. As trypanosomes, at even the highest levels
of parasitaemia, rarely exceed 109-5 per ml, counting
by microscopical methods is applicable only in the
upper ranges of parasitaemia.

Also in this group, and connected with the bio-
metrical studies of the preceding group, are such
studies as those of Ashcroft (1957) and Wijers (1960)
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in which the interrelations between numerical and
,morphological changes of organisms of the T. brucei
subgroup are studied through the course of the
infection. Broadly, " slender" trypanosomes are
associated with phases of rapid multiplication and
" stumpy " forms with the reverse, although opinion
is divided on the matter of the significance of the
" stumpy " forms, whether they are formed in
response to the effect of antibodies produced by the
host (Ashcroft, 1957) or are a form especially
adapted to survival in the vector Glossina (see dis-
cussion in Wijers, 1960).

Also into this category fall studies in which
the consequences of the experimental inoculation
of trypanosomes into a vertebrate host are used to
indicate the susceptibility of that host, sometimes as
a measure of the immune response of the host or of
the effect of a drug administered to it (e.g., Smith,
1958), sometimes as a method of diagnosis of the
species of trypanosome inoculated, in those cases in
which trypanosome species are distinguished by the
" spectrum" of animal species which they may
infect.

In "challenge" experiments the quantitative
aspect, although sometimes not explicitly stated, is
of fundamental importance; some measure of the
amount of infecting material inoculated is necessary
if the consequences of inoculation are to be accepted
as reliably indicative of the characteristic under
study. Measurement of the amount of infecting
material used is usually numerical (see, for instance,
Ashcroft, 1958; Smith, 1958) but, as will be discussed
below, numbers and infectivity are not necessarily
directly related. Clearly, it would be preferable in
such cases to be able to measure the infectivity of
the inoculum by some method independent of
enumeration.
With respect to experiments in which the absence

of parasitaemia or other sign of infection in a
vertebrate host following "challenge" is held to
indicate that the trypanosome inoculated was of a
species non-infective to that host species (as, for
instance, the absence of parasitaemia following the
inoculation of T. brucei subgroup organisms into
man is held to indicate that the inoculation was of
T. brucei sensu stricto) another quantitative aspect
appears important the number of trials necessary
to establish a decision. In the absence at present of
any reliable method of measuring immunity against
trypanosomiasis the susceptibility of test subjects
cannot be proven or taken for granted. Ashcroft
(1959) cites examples of men who did not become

infected after the inoculation of several million
organisms of a strain known to be usually infective
to man. Clearly a "take" can be accepted as
indicating a trypanosome population infective to the
animal species in question; the converse is more
difficult to prove and must depend, in the absence
of any immunological method of demonstrating
susceptibility, on the repeated demonstration of
"non-take " in hosts subsequently shown by the
"take" of an infective strain to have been sus-
ceptible.
There is great need at present for a considerable

collection of " strains " firmly established by re-
peated trial in man, as of T. brucei sensu stricto.
Until this is available, investigation of other diag-
nostic possibilities will be hampered; the designation
of an isolate as of T. brucei sensu stricto on grounds
of its having been isolated from an animal or a fly
in an area in which T. rhodesiense Stephens and
Fantham sleeping-sickness has not occurred is not
acceptable, as the factors determining the localiza-
tion of the T. rhodesiense disease in Africa are not yet
understood and absence of the disease in men does
not necessarily categorically indicate the absence of
man-infecting strains in the area.

Studies on hosts infected with trypanosomes

Examples of this type of quantitative approach are
the studies of Willett & Fairbairn (1955) and Ashcroft
(1959), who discuss the proportions of men or ani-
mals becoming infected, or the longevity of animals,
after being bitten by infected Glossina as indications
of changes in the infectivity and virulence of a strain
of T. rhodesiense during 23 years of cyclical trans-
mission in the laboratory. Ashcroft (1959) has criti-
cized the use by Willett & Fairbairn (1955) of the
proportion ofmen infected as a measure of infectivity
on the ground that each " infectivity estimation "

was represented by only few flies and that wide
variations occur in the numbers of trypanosomes
emitted by flies on biting (Fairbairn & Burtt, 1940)
so that the variations in the proportions of men
infected might have been due as much to variations
in numbers of trypanosomes injected as to variations
in infectivity.
Turning to " virulence ", Ashcroft (1959) con-

siders that this may be estimated by the longevity
of experimental animals, or by the prepatent period
in man, after infection by bite of Glossina. He dis-
cusses the variations observed and considers that
they are likely to be caused by alterations in virulence
rather than by variations in the numbers of trypano-
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somes injected. However, fully comprehensive study
of the relative contribution of each of the many
possible factors in experiments of this kind would
appear to depend on the development of methods of
administering accurately determined numbers of
trypanosomes to standard, or adequately random-
ized, hosts. It depends, therefore, on the long-term
preservation of suspensions of " metacyclic " trypa-
nosomes, on the development of methods of handling
trypanosomes so as to eliminate or control variations
due to irregularities of experimental procedure, and
on the simultaneous testing of all the materials to be
compared.

Also to this category belong quantitative studies
on the infectivity of infected vertebrates to flies
allowed to feed upon them. Robertson (1912a) has

drawn attention to the variations in the proportion
of Glossina becoming infected after feeding on a
monkey infected with T. gambiense Dutton, and has
ascribed these variations to changes in the infectivity
of the trypanosomes.

Physiological studies
Work in this field is essentially quantitative, being

concerned with the measurement of the amounts of
substances used, or produced, by known numbers of
trypanosomes during the course of their metabolism
(see, for instance, von Brand, 1951). Some studies in
this field have applications other than strictly
physiological, such as the recognition of homologous
antibody by its effect on respiratory metabolism
(Desowitz, 1956; Thurston, 1958).

RESEARCH AT THE EAST AFRICAN TRYPANOSOMIASIS RESEARCH ORGANIZATION

In considering the whole field of previous quanti-
tative work on trypanosomes it will be noted that
essentially all the work is based on the enumeration
of trypanosomes. As trypanosomes are easily visible
under the microscope and can be counted directly it
was natural that this direct approach should be the
first to be pursued. It is clear, however, that all
organisms which appear morphologically similar by
ordinary microscopical methods are not necessarily
equivalent in another important parasitological
aspect-that of infectivity to their hosts. That
this is the case with the gametocytes of Plasmodium
gallinaceum Brumpt in the domestic fowl has
been shown by Lumsden & Bertram (1940) and
Cantrell & Jordan (1946). It is also recognized with
regard to trypanosomes; of the specifically trypano-
some forms of T. gambiense in the salivary glands of
Glossina only the final forms are infective when
inoculated into animals (Robertson, 1912b; Wenyon
1926), and trypanosomes in culture are generally
non-infective to vertebrate hosts (Weinman, 1953).
Although the fact that all trypanosomes of similar
morphology are not necessarily equivalent as regards
their infectivity to vertebrate hosts has been long
realized, when the inoculum used to infect experi-
mentally is stated it is usually stated in numbers
(Ashcroft, 1959; Baker, 1959). It has been generally
assumed, for such purposes as syringe passage and
challenge of animals, that infectivity is proportional
to numbers. As will be mentioned later in this paper,
irregularities in the handling of suspensions, par-
ticularly with regard to the control of hydrogen-ion

concentration, may rapidly and drastically affect the
infectivity of the trypanosomes contained in them.
With viruses, because of the different order of

size of these organisms as compared with trypano-
somes, the direct enumerative approach was not
available and so of necessity other quantitative
approaches were evolved. In particular, methods
were developed to measure infectivity, and changes
in infectivity were used as indicators of virus con-
tent. The two approaches, that of direct enumeration
and that of measurement of infectivity, are quite
distinct and with organisms visible under the micro-
scope both can be applied. It seemed probable that
simultaneous application of the two methods might
be used to discover changes in trypanosome charac-
teristics which were inevident morphologically; and,
as mentioned above, the measurement of infectivity
had advantages over the enumerative method in such
operations as measuring the " challenge " of trypano-
somes administered to an animal as a test of its
susceptibility. Recent work at the East African
Trypanosomiasis Research Organization has been
concerned with the development of this approach;
and the method used, its validity and some of its
applications will now be considered.

MEASUREMENT OF INFECTIVITY

Previous quantitative work on the infectivity of
trypanosomes is small in amount. Studies on the
characteristics of the infection following the inocula-
tion of known numbers of trypanosomes into labora-
tory animals were made by Kolmer (1915) and Baker
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(1960) but apparently only Willett (1956) has attemp-
ted to define an " infective dose " in numbers. None
of these studies has led to any generally applicable
method for the measurement of the infectivity of
trypanosome suspensions and so, as a starting point,
it was decided to begin from the standard virological
procedure of estimating 50% end-points. This
method depends on the serial dilution of the sus-
pension whose infectivity is to be measured and
the inoculation of standard quantities of each of the
serial dilutions into susceptible recipient hosts. The
reaction of each host to such inoculation is con-
veniently regarded simply as positive or negative,
infection or non-infection, death or survival, and on
the basis of the distribution of such reactions a 50%
end-point is estimated by interpolation, it being the
dilution at which half the recipient subjects respond
(Reed & Muench, 1938; Thompson, 1947).
As the method depends on the serial dilution of

the suspension in some medium, a first requirement
is a medium in which any changes in the numbers or
infectivity of the suspended trypanosomes occurring
during the course of an experiment are regular
enough for consistent reproducible results to be
obtained. Once a medium of this sort has been
established, then the method may be used to test
various modifications of it, but in the first place
only an arbitrary choice is possible. A medium was
designated, therefore, in which metallic and acidic
ions existed in concentrations similar to those
generally recommended for " Krebs mammalian
Ringer solutions" (Dawson & Elliott, 1959) and
which was buffered to pH 7.4 by a phosphate buffer
system. Other factors likely to affect the survival of
trypanosomes in suspension were considered to be
the concentrations of 02 and CO2 in the solution, the
concentration of nutrients, the temperature, and the
activity of other organisms. Arbitrary measures
likely to reduce the effect of these factors were
instituted: suspensions were maintained at 0°C to
2'C to reduce metabolism in general, nutrients were
omitted, aseptic precautions were observed and
antibiotics added. The occurrence of parasitaemia
-one or more trypanosomes in 10 " high-power "
fields of a fresh preparation-was chosen as the
criterion of infection, and suitable trypanosome
material was chosen, in the first instance, to limit
the labour of microscopy. Full details of the method
will shortly be published.-

1 Lumsden, W. H. R., Cunningham, M. P., Webber,
W. A. F., Hoeve, K. van & Walker, P. J. A method for the
measurement of the infectivity of trypanosome suspension
(in preparation).

The establishment of the validity of a method of
this sort depends on two main points: first, it must
be shown that with equivalent material the method
yields reproducible results; and, second, the estimate
must be shown to be sufficiently accurate, in relation
to the range occurring, for differences to be recog-
nized. These two points have been studied and
established.

APPLICATION OF THE METHOD

With these foundations established, the method is
susceptible of application to a wide variety of prob-
lems. Some indications will be given below as to the
applications which have already been explored, some
only preliminarily, and other possible applications
will then be discussed.

Some factors influencing infectivity
Consistency of preserved material. Four samples

of a trypanosome suspension, preserved individually
at low temperatures, were found to be not signifi-
cantly different as regards their infectivity,2 so that
material of this sort may be used for standard
purposes.

Effect of hydrogen-ion concentration in vitro.
Although Kligler, Geiger & Comaroff as long ago
as 1930 demonstrated the importance of the pH of
the medium to the survival of T. evansi (Steel), their
work appears to have been overlooked and a multi-
plicity of different diluents, many unbuffered or
perhaps even buffered unsuitably, are in use-e.g.,
saline (Hoare, 1949; Thillett & Chandler, 1956);
physiological saline with 1 % sodium citrate (Ash-
croft, 1957); citrated normal saline (Baker, 1958);
4% or 5% or isotonic glucose (Hoare, 1949; Baker,
1959); Ringer's glucose solution (Willett, 1956),
Alsever's solution (Polge & Soltys, 1957; Weitz,
1960); dilute serum (Hoare, 1949). Application of
the method above described has shown that at pH
7.4 and 8.0 and at 0°C-2°C little loss of infectivity of
material of a T. brucei subgroup organism takes
place for about five hours after removal from
preservation at low temperatures but that thereafter
infectivity declines regularly; trypanosome numbers
are less affected. At pH 6.2, however, loss of
infectivity is extremely rapid, in one experiment
being reduced to less than 1/3000 of its original value
in about 10 minutes. Similar effects occur whether
pH is controlled by phosphate, citrate or borate
buffer systems.

'Cunningham, M. P., Lumsden, W. H. R. & Webber,
W. A. F. (in preparation).
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Effect of osmotic pressure in vitro. Persistence of
infectivity was studied in solutions buffered to pH 7.4
with a phosphate system, maintained at 0°C-2°C and
having total salt concentrations equivalent to 0.90 %,
0.74%, 0.58%, 0.41 %, 0.25% and 0.09% NaCI,
respectively. The organisms were resistant to reduc-
tion in osmotic pressure; only at the lowest two con-
centrations, equivalent to 0.25% NaCl and 0.09%
NaCl, was infectivity rapidly reduced.

Effects of antibiotics. None of four different anti-
biotics-penicillin, streptomycin, oxytetracycline,
polymyxin-at concentrations expected to be bacte-
riostatic, nor penicillin and streptomycin together,
affected infectivity over a two-hour exposure at 0°C-
2°C. Penicillin with streptomycin or polymyxin is
therefore now in routine use as a bacteriostatic.

Effect of centrifugation. Thrice-repeated centrifu-
gation and resuspension at 0°C-2°C was found not
to affect infectivity up to three hours afterwards,
indicating that trypanosomes may be effectively
separated from plasma so that the effects on in-
fectivity of selected blood constituents and other
materials may be isolated for quantitative study.

Effect of route of inoculation. The infectivity of a
suspension of T. brucei subgroup material was the
same whether it was inoculated by the intraperito-
neal, intrathoracic, intramuscular, subcutaneous or
intracerebral route.

Effect of rate of cooling on the infectivity of a
suspension preserved at about -80°C. Estimates of
the infectivity of a suspension were made before
cooling. Samples p,f the suspension cooled to about
- 80°C in about 10 seconds were found on thawing
to have been reduced in infectivity to less than 1/600
of the original. Similarly, samples cooled so that
they had reached a temperature of -70°C in about
five minutes were found to have been reduced
in infectivity to about 1/200. However, no loss of
infectivity could be shown for samples cooled at
such a rate that - 70°C was reached in about
15 minutes, or at slower rates of cooling.

Diagnostic use of the method

The examples given above are of some applica-
tions of the method so far preliminarily explored.
The results of the study of the effects of pH on
trypanosome infectivity are particularly striking
and underline the necessity of restricting handling
methods for trypanosomes to those of established

suitability. It is evident that the method is a highly
flexible one, adaptable to a wide variety of applica-
tions. It remains only to discuss a few other possible
applications with particular reference to problems of
the diagnosis of trypanosome infections.
Weinman (1953) has drawn attention to the value

of culture as a method for the diagnosis of infection
with trypanosomes which characteristically produce
only very low level parasitaemias in man or animals
-cultures may readily detect infection in animals in
which many blood examinations by microscope have
given negative results. If it may be assumed that the
infection of an animal, or of a culture, depends on
the inoculation of more than a certain critical in-
fective dose, then the method offers a means of
comparing quantitatively different kinds of culture
among themselves or with laboratory animals as to
their usefulness for diagnosis. Groups of cultures
can be used in the same way as laboratory animals
as recipients for inocula of the various serial dilu-
tions; the most sensitive type of culture or animal
will be that yielding the highest infectivity titre with
equivalent material. In this connexion it may be
possible to explore the routine use of cultures as
recipients for test inocula, to obviate the expense and
trouble of maintaining large mouse colonies.
Many authors, for instance, Fiennes et al. (1946),

have discussed the distribution of trypanosomes in
the vertebrate host in relation to " cryptic " trypano-
somiasis. Most of the evidence available at present
is based on histological examination and it may be
difficult to locate, by histological methods, small
concentrations of trypanosomes. The preparation of
tissue suspensions of infected animals and measure-
ment of their infectivity appears to offer a possible
method for the location of trypanosomes in the
tissues.
Most of the work so far done has been with con-

venient material, T. brucei subgroup strains with
short prepatent periods, producing high parasitae-
mias and rapid death in mice. The widest applica-
tion of the method will require study of methods by
which the susceptibility of laboratory animals may
be enhanced. However, the titration method itself
offers a way of comparing the effect of possible
methods to enhance susceptibility-by inoculating
the same dilution series into animals subjected to
different treatments. It would seem possible, also,
to compare quantitatively the activity of drugs in
vitro or in vivo or to compare the drug susceptibility
of trypanosome strains.

750



QUANTITATIVE METHODS IN THE STUDY OF TRYPANOSOMES 751

CONCLUSION

The fundamental importance of the most careful
selection of trypanosome material for experimental
study cannot be too strongly emphasized. Recent
simplifications of the method for the preservation of
viable trypanosomes at low temperatures 1 are such
that the method is likely to be within the resources of
most laboratories. It should be realized that the
method affords not just a convenient way of sending
material from laboratory to laboratory or of saving

1 Cunningham, M. P., Lumsden, W. H. R. & Webber,
W.A.F. (in preparation).

expenses in laboratory animals. It affords, much more
importantly, a supply of unaltering standard material
to which recourse may be had for study or com-
parison over extended periods. Such material offers
very great advantages as compared with material
maintained by continuous passage in laboratory
animals; the latter, as is well known, is subject to
frequent morphological, antigenic and other change.
Future experimental work with trypanosomes should
therefore be related wherever possible to preserved
material for which comprehensive documentation is
available.

RI-SUMIE

L'auteur presente et discute les travaux consacres A
l'etude quantitative des trypanosomes et ceci sous quatre
rubriques:

a) Etudes biometriques. Des mesures du corps du
trypanosome ou des estimations des proportions entre
les divers elements du parasite sont utilisees soit comme
simple addendum aux etudes purement morphologiques
en vue du diagnostic, soit afin d'etudier la signification
des differentes formes empruntees par certaines especes,
telles que Trypanosoma brucei, sous groupe Plimmer et
Bradford (Hoare 1956).

b) Etudes sur le nombre de trypanosomes in vitro ou
in vivo. C'est A ce groupe qu'appartient l'essentiel des
etudes quantitatives des trypanosomes, c'est-A-dire celles
qui concernent les essais sur l'activite antiparasitaire des
diverses medications.

c) Etudes des h6tes infestes par les trypanosomes.
A cette categorie appartiennent par exemple les etudes
sur la duree de la periode d'incubation chez l'animal
infeste ou sur la survie de celui-ci, ou bien encore sur la
duree du pouvoir infectant du trypanosome pour
Glossina.

d) Etudes physiologiques. Dans cette categorie figurent
les etudes sur la consommation d'oxygene, sur le meta-
bolisme du glucose ou sur d'autres fonctions physiolo-
giques des trypanosomes.

L'auteur decrit le principe d'une methode de mesure
de la virulence des suspensions des trypanosomes,
methode fondee sur des dilutions en serie et l'inocula-
tion a des animaux-tests. Certaines des applications de
cette methode sont mentionnees: etablissement d'un

materiel trypanosomique standard, etude des effets de
la concentration en ions hydrogene, de la pression
osmotique, des antibiotiques, de la centrifugation sur la
virulence du trypanosome in vitro, de l'effet de l'intensit6
du froid sur la virulence des suspensions de trypanosome
conservees A basse temperature.

L'auteur suggere certaines applications de cette tech-
nique A l'amelioration des methodes de diagnostic:

a) La mise au point de procedes qui ne reduisent pas
ou peu la virulence des trypanosomes soumis A l'expe-
rimentation. Ceci est essentiel avant toute experience
destinee A identifier une souche de trypanosome par
rapport au (< spectre)> des vertebres qu'elle peut infester.

b) La determination de l'effet exerce sur la virulence
du materiel conserve A basse temperature par certains
facteurs inherents au procedd de conservation, par
exemple le degre et la vitesse de refroidissement. De telles
etudes sont importantes pour etablir du materiel standard
destine a des comparaisons.

c) La comparaison de l'efficacite des differents milieux
de culture utilises pour l'isolement des trypanosomes en
vue du diagnostic.

d) L'etude de la repartition des trypanosomes chez le
vertebre infeste.

e) La mesure de la sensibilite des trypanosomes aux
medications in vitro et in vivo.
A l'avenir tout travail experimental devrait etre effec-

tue en prenant pour reference du materiel trypanoso-
mique conserve A basse temperature, pour lequel une
documentation precise et complete est des maintenant A
notre disposition.
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