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The Epidemiological Significance
of Some Recent Findings from Research
on Antigenic Variation in Trypanosomes

A. R. GRAY1

Antigenic variation in trypanosomes has been recognized for many years and is of
epidemiological significance because of the way in which it enables the organisms to resist
the natural defence mechanisms of the host and thus to survive in parasitized animals,
causing disease and providing a reservoir of further infection. Antigenic variation also
limits attempts to use serological methods to type and determine the species of trypanosome
isolates, to diagnose trypanosome infections and to immunize against trypanosomiasis.

Recent research on antigenic variation in syringe-passaged and cyclically transmitted
strains of brucei subgroup trypanosomes has indicated that each strain produces a charac-
teristic basic antigen and a group of predominant variant antigens and that the over-all
antigenic character of a strain remains stable under field conditions for periods of at least
2 years. It might be possible to classify isolates of brucei subgroup trypanosomes on the
basis of their predominant variant antigens and to determine the species of new isolates
by comparing their patterns of variant antigen production with those of fully identified
type-strains in rabbits. The significance of results from the application of these findings
in the field are discussed. Little progress has been made towards solving the problem of
differentiating between antibodies to different species of trypanosomes in the serum of
infected animals or with the development of methods of immunization against trypanoso-
miasis.

The capacity of trypanosomes for antigenic varia-
tion has been recognized for many years as a factor
of considerable importance in practical and ex-
perimental studies on trypanosomiasis. The prin-
cipal features of antigenic variation in trypanosomes
are well documented (Taliaferro, 1930) and a
general account has been published recently (Gray,
1967). The purpose of the present paper is to
consider the application, of knowledge on antigenic
variation to studies of the epidemiology of trypano-
somiasis.
The fundamental part antigenic variation plays

in trypanosome infections is frequently not fully
appreciated. Although the defence measures of a
host infected with one of the African pathogenic
trypanosomes include the production of specific
antibodies directed against the parasite, the infection
is only occasionally thrown off and the parasite is
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generally able to persist, probably because of its
ability to produce a series of different antigens.
While some infected animals are unable to resist
the pathogenic effects of the trypanosome and
ultimately die, others withstand infection with even
the most virulent organisms and provide a reservoir
of the disease. Antigenic variation also warrants
consideration as a limiting factor in attempts to use
serological methods to classify strains of trypano-
somes, to detect infected animals and to determine
the species of infecting organisms. Finally, it is a
major factor to be considered in the development
of a rational approach to the problem of immuniza-
tion against trypanosomiasis.
The intrinsic interest of antigenic variation as a

biological process and its importance in relation
to practical aspects of trypanosomiasis have at-
tracted the attention of numerous research workers
in recent years. Many of the findings from their
work are of fundamental scientific interest, but
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have little direct epidemiological relevance. Other
findings, however, particularly from studies of the
antigenic relationships between different strains and
species of trypanosomes, the immunological response
of the host to infection and, in some cases, the
biological relationships of the parasite, the vector
and the host, may ultimately lead to major epidemio-
logical advances.
Almost all that is known about antigenic variation

in trypanosomes has been learned from studies on
organisms of the brucei subgroup. Very little is
known about antigenic variation in T. vivax and
T. congolense, which are important parasites of
domestic animals, because of the lack of methods
for growing the organisms in the laboratory and
difficulties in obtaining enough trypanosomes for
serological tests. Recent reports, however, have
indicated that work is now in progress on antigenic
variation in these species (Clarkson & Awan, 1968;
Wilson, 1966) and there is reason to believe that
many of the established observations on the brucei
subgroup are generally applicable to other patho-
genic trypanosomes.
The remainder of this paper is concerned with

findings from recent research which have already
led, or may lead, to a better understanding of the
epidemiology of trypanosomiasis and perhaps con-
tribute to better methods of controlling the disease
in future.

SEROLOGICAL CLASSIFICATION OF TRYPANOSOMES

The lack of means of classifying the biologically
different organisms which comprise each trypano-
some species is a serious drawback to epidemio-
logical studies of trypanosomiasis. Comprehensive
collections of properly typed and identified strains
of each trypanosome species would be of great
value for reference purposes in attempts:

(1) to determine the identity of trypanosomes
isolated from infected animals which may belong
to one of a number of morphologically identical
species;

(2) to develop methods of distinguishing between
antibodies to the different species of trypanosomes
in sera from infected animals and in tsetse fly blood
meals;

(3) to assess the prospects of successful immuniz-
ation against trypanosomiasis on a rational basis.
The first need is particularly acute in the case of

the morphologically identical trypanosomes which

comprise the brucei subgroup. There have been
several recent attempts to differentiate between
T. brucei, T. rhodesiense and T. gambiense by
cultural, drug-sensitivity and physico-chemical tests
(Lehmann, 1964a, 1964b) and by comparing the
pathogenicity of the organisms in chimpanzees
(Baker, 1962; Godfrey & Killick-Kendrick, 1967),
but it is still generally accepted that T. brucei can
only be distinguished from the other 2 species with
certainty by its inability to infect man, while typical
isolates of T. rhodesiense and T. gambiense differ
only in geographical distribution, the type of infec-
tion they cause in various vertebrate hosts and their
response to certain drugs (Ashcroft, 1959c).
The need to find a solution to this problem has

recently become more urgent with the isolation of a
strain of T. rhodesiense from a cow in an epidemic
area in East Africa (Onyango, Hoeve & Raadt, 1966)
and the discovery of an unexpectedly high incidence
of brucei subgroup trypanosomes in pigs and cattle
in, or close to, T. gambiense endemic areas in
Nigeria (Willett, 1962; Killick-Kendrick & Godfrey,
1963; Godfrey, Killick-Kendrick & Leach, 1962;
Leach, 1966, p. 36). It is of considerable epidemio-
logical importance to find means of determining the
species of brucei subgroup trypanosomes isolated
from domestic animals and to discover the extent to
which domestic animals act as reservoirs of human
trypanosomiasis.

Interest in the development of serological methods
for typing trypanosomes is of long standing, for both
field and laboratory observations have indicated
that strains of each trypanosome species from
different areas differ immunologically, but numerous
studies of the antigenic relationships of trypano-
somes have been unrewarding in this respect (Soltys,
1957; Desowitz, 1961; Pautrizel et al., 1962). The
probable reason for these disappointing results is
that antigenic variation has rarely been taken into
account in such work. It has been known for many
years that any isolate or clone of trypanosomes can
produce a series of different antigens in the course
of an infection. Two or more antigens may develop
at any one time, but strain comparisons have fre-
quently been based on a single population of
trypanosomes, or on the reactions of antisera to
such trypanosomes, chosen at random from the
variety of antigenic forms in which any strain may
appear.

In the last few years, fundamental studies of anti-
genic variation in both syringe-passaged and cyclic-
ally transmitted strains and clones of trypanosomes
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have indicated several ways in which it might be
possible to classify brucei subgroup trypanosomes.

Studies with cyclically transmitted strains of
T. brucei have indicated that, although extensive
antigenic variation occurs in a strain in the course
of infections in animals, the trypanosomes trans-
mitted by tsetse flies that have fed on such animals
are serologically related (Broom & Brown, 1940;
Gray, 1962). It has also been shown that cyclically
transmitted substrains of a strain have at least one
antigen in common, called the basic antigen, and
that the basic antigens of strains from different
localities are different. It was soon suggested there-
fore that it might be possible to type brucei subgroup
trypanosomes by comparing their basic antigens
(Brown, 1963), but subsequent studies have shown
that cyclically transmitted trypanosomes sometimes
possess variant antigens as well as the basic antigen
(Gray, 1965a) and attempts to use basic-strain
antigens for classifying brucei subgroup trypano-
somes have thus been frustrated.
Work on antigenic variation has also indicated

that each strain of T. brucei produces a characteristic
group of variant antigens (Ritz, 1916; Osaki, 1959;
Inoki, 1960). These antigens have been described
as predominant variant antigens to distinguish them
from less prominent antigens which develop at later
stages of infection (Gray, 1965b). The predominant
variant antigens of a strain characteristically develop
at an early stage of infection with cyclically trans-
mitted trypanosomes or with syringe-passaged
strain variants. It has been shown that the basic
antigen of a strain behaves as a predominant
antigen when a strain is syringe-passaged to a new
host (Gray, 1965a).

There are 2 serological methods by which the
predominant variant antigens of trypanosomes may
be used to classify strains. Either the entire ranges
of antigens produced by different strains must be
compared directly or antisera collected from animals
with long-standing infections must be tested for
antibodies to a few of the predominant antigens of
each strain. The first method is unsuitable for
routine purposes because it would involve the isola-
tion and maintenance of numerous variants of each
strain and extensive serological tests. The second
method is more attractive and depends on the fact
that an antiserum from an animal which has been
infected for several weeks, and in which the trypano-
somes have undergone antigenic variation, contains
antibodies to the predominant antigens of the
infecting organisms (Gray, 1966b).

.Classifications based on the variable antigens of
trypanosomes would be of little practical value
without some evidence of long-term antigenic
stability in each strain. In this context, recent
research has shown that there is a degree of organiz-
ation in the sequence in which the antigens of strains
of brucei subgroup trypanosomes develop and that
the basic and predominant antigens of a strain always
develop in infections in new hosts. It was suggested
therefore that some long-term continuity of the
antigenic character of each trypanosome strain could
be expected in the field (Gray, 1964). Direct evidence
in support of this suggestion has been obtained in a
long-term study of the antigenic relationships of
brucei subgroup trypanosomes isolated from a herd
of cattle kept continuously in one area.
During this experiment a particularly close rela-

tionship was noticed between 2 isolates of T. brucei
obtained from the herd. The first isolate was
collected in November 1961, and the second was
obtained 2 years later from a different animal in
November 1963. The first isolate had been main-
tained in the intervening period in the frozen state at
- 80°C for 15 months and then in an ox for 9 months.
When it was found early in 1964 that the isolates
were antigenically related, a clone was prepared
from each and transmitted through a tsetse fly to
obtain trypanosomes with basic-strain antigens.
Agglutination, precipitation and cross-neutralization
tests showed that the cyclically transmitted trypano-
somes of the 2 clones were immunologically identical
and another series of experiments showed that the
clones also produced similar variant antigens
(Gray, 1966a).
Thus direct evidence for the persistence of the

antigenic character of a strain of T. brucei for
2 years under natural field conditions has been
obtained, and there is now every reason to expect
that long-term studies of the antigenic character-
istics of trypanosomes will be successful.
Some of these findings have been applied in the

field and results of practical value have been ob-
tained by determining the antigenic relationships of
brucei subgroup trypanosomes by agglutination
tests based on predominant variant antigens. In
one study, strains of brucei subgroup trypanosomes
isolated from animals kept in widely separated areas
produced different ranges of variant antigens (Gray,
1966b) and, in another, 23 out of 28 isolates ob-
tained from a herd of cattle on 1 day belonged to
only 3 distinct antigenic types. It was also found
in the latter experiment that agglutination tests were
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sufficiently sensitive to show that at least 3 animals
in the herd were infected with 2 antigenically distinct
strains of T. brucei at the same time (Leach, 1966,
p. 413).

There are also indications that this method may
be of practical value in determining the species of
brucei subgroup trypanosomes. Cunningham &
Vickerman (1962) found that T. brucei and T.
rhodesiense had a number of variant antigens in
common and concluded that agglutination tests
based on such antigens were unlikely to be of value
in differentiating between the species. After further
study, however, both Weitz (1962) and Taylor (1968)
have found considerable antigenic differences be-
tween known isolates of these organisms and it may
therefore be possible to determine the identity of
newly isolated trypanosomes by comparing their
patterns of variant antigen development in rabbits
with those of known strains of each species. Future
work on this subject will probably be greatly
facilitated by the collection of isolates of T. rhodesi-
ense which has now been established jointly by the
World Health Organization and the East African
Trypanosomiasis Research Organization in Uganda.
The application of these principles to the problem

of differentiating between T. brucei and T. gambi-
ense is more difficult, for the large majority of new
isolates of T. gambiense cause, at the most, mild
infections in laboratory animals. It is therefore
impossible to use them as antigens in agglutination
tests until the trypanosomes have been fully adapted
to laboratory rodents, a process which may take
years. However, in view of the importance of
learning something of the antigenic characteristics
of T. gambiense and the possible role of domestic
animals as reservoir hosts of human trypanosomiasis
in West Africa, approximately 60 isolates of T.
gambi. nse have been collected from sleeping-sickness
patients in various parts of Nigeria in the last 2 years
and are being maintained at the Nigerian Institute
for Trypanosomiasis Research. An attempt is being
made at present to accelerate rodent adaptation
in these isolates by the method described by Sand-
ground (1947) and it may soon be possible to study
the antigenic relationships of T. gambiense and
T. brucei.

THE ORIGIN OF NEW OUTBREAKS OF INFECTION
AND THE SEARCH FOR RESERVOIRS OF TRYPANOSOMIASIS

Old records of natural infections with T. gam-
biense in an ox (Yorke & Blacklock, 1915) and a dog

(Hoof, 1947) and more recent isolations of T. rhode-
siense from a bushbuck (Heisch, McMahon &
Manson-Bahr, 1958) and a cow (Onyango, Hoeve &
Raadt, 1966), together with continuing suspicion
about the role of the domestic pig as a carrier of
T. gambiense (Willett, 1960; Watson, 1962), have
drawn attention to the general lack of information
about the importance of wild and domestic animals
as reservoir hosts of the pathogenic trypanosomes
infecting man. Lumsden (1965) has pointed out
that it is not enough to know that bushbuck and
cattle act as reservoir hosts of T. rhodesiense or that
pigs may act as reservoir hosts of T. gambiense.
To understand the epidemiology of trypanosomiasis,
much more information is needed about the infection
rates with T. rhodesiense and T. gambiense in such
animals and, possibly, in other unidentified reservoir
hosts. If this information can be obtained and
related to what has already been learned about the
relative importance of various host species, including
man, as sources of infection and food for tsetse flies
(Hoof, 1947; Ashcroft, 1959a; Ashcroft, Burtt &
Fairbairn, 1959; Weitz, 1963), and to the numbers
and habits of the different host species in endemic
and epidemic areas, a much clearer picture of the
epidemiology of human trypanosomiasis may
emerge.

There are 2 approaches to the problem of deter-
mining the infection rates with T. rhodesiense and
T. gambiense in wild and domestic animals. The
first consists in the direct isolation of trypanosomes
from the animals by inoculating material into labor-
atory rodents and identifying the species of the
organisms by comparing them with known type
isolates in the laboratory, possibly by serological
tests. The second consists in examining sera from
animals for antibodies to the trypanosomes, pre-
ferably by tests designed to detect both the presence
of infection and the species of the infecting organ-
isms. A major research effort would be involved to
determine the practicability of these suggestions,
because they are each dependent on the development
of techniques for sampling wild animals and subject
to technical difficulties which arise from antigenic
variation in trypanosomes.

Examination of trypanosome isolates

The part played by antigenic variation as a limiting
factor in attempts to classify trypanosomes and to
determine the species of new isolates, and possible
ways in which serological classification may ultim-
ately be achieved have been discussed above. Anti-
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genic variation will thus limit attempts to determine
the importance of wild and domestic animals as
reservoir hosts of human trypanosomiasis until
methods are developed for the differentiation of
trypanosome species. It has also been noted that
a strain of T. brucei may persist in a recognizable
antigenic form under field conditions for a period of
2 years. While it should not be concluded from this
observation that strains never undergo major or
permanent antigenic changes in the field, it seems
to indicate that there will be a reasonable chance of
success if attempts are made to demonstrate the
origin of new outbreaks of infection by comparing
the antigens of the causative organisms with the
antigens of trypanosomes isolated in established
disease foci.
There seems little prospect of early advance in this

field in studies of T. brucei (sensu stricto), because
very little is known about the general incidence of
this parasite at present. In the case of T. rhodesiense,
however, a great deal is already known about the
distribution of the organism (Apted et al., 1963) and
there are few technical difficulties hindering the
application of recent findings to epidemiological
problems. For example, comparisons of the antigens
of trypanosomes found in new foci of infection with
those of organisms isolated from patients in endemic
areas might produce evidence to support the recent
suggestion (Nelson, 1965) that T. rhodesiense is
widely distributed in game animals, even in areas
where it has not yet appeared or been recognized in
man. Nelson considers that the isolation of the
organism in an area uninhabited by man, from an
animal which is characteristically local in its habits,
conflicts in some respects with current theories of
the origin and spread of Rhodesian sleeping sickness
proposed by Ashcroft (1959c), Ormerod (1961) and
Willett (1965).
The application of these principles to similar

studies of the epidemiology of T. gambiense is no
less attractive, particularly in view of the great fund
of epidemiological knowledge already available and
the focal nature of the distribution of the disease
(Duggan, 1962; Willett, 1963; Thomson, 1967).
It has already been mentioned that isolates of
T. gambiense are at present being collected from
endemic and epidemic areas in Nigeria and, if
current attempts to type them are successful, it
should soon be possible to find if the determi-
nation of the origin of new outbreaks of infec-
tion by serological methods will be a practical
possibility.

Serodiagnostic tests
Complement-fixation tests and tests for increased

serum IgM levels have proved to be valuable diag-
nostic aids in determining the incidence of trypano-
somiasis in man, where infections are usually caused
by 1 trypanosome species (Weinman, 1963; Mattern,
1964; Lumsden, 1967), but little progress has been
made in attempts to develop serodiagnostic tests
for use in animal trypanosomiasis. The practical
difficulties involved in developing such tests are
immense and may prove impossible to surmount.
Different host species vary in their susceptibility to
trypanosomes and some animals may be simul-
taneously infected with T. vivax and T. congolense,
as well as with brucei subgroup trypanosomes.
There are also major antigenic differences between
strains of any one trypanosome species and the
antigens of any strain may vary widely during an
infection. Finally, infected vertebrate hosts produce
a series of antibodies in response to the antigens
produced by the trypanosomes and, as such anti-
bodies persist in the blood of infected animals for
some time, it is frequently difficult to relate serum
antibody content to the infecting organisms.
Some success may be expected, however, in pro-

jects aimed at the detection of animals infected
with a particular trypanosome strain or a single
trypanosome species. For example, Gray (1966a)
used agglutination and precipitation tests in a search
for antibodies to a well-characterized strain of
T. brucei in an epizootiological experiment and
Onyango, Hoeve & Raadt (1966) used agglutination
tests in attempts to detect cattle infected with
T. rhodesiense. The former experiment, and a
study of serodiagnostic methods for animal trypano-
somiasis by Cunningham & Hoeve (1964), however,
both yielded a number of results that could not be
fully interpreted and clearly demonstrated the
inadequacies of present knowledge in this field.

If methods can be developed for differentiating
between antibodies to the different trypanosome
species, they will find a ready application in the
search for reservoir hosts of human trypanosomiasis
among domestic animals where the collection of
serum samples is relatively easy. Their application
to the search for reservoir hosts among wild animals
will be more difficult, but observations on the
presence of agglutinating antibodies in tsetse fly
blood meals may prove to be of value in this respect
(Cunningham et al., 1962). The identification of the
principal hosts of tsetse fiies by the serological
analysis of the blood meals of newly fed flies has

5
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already indicated the possible importance of certain
animal species as reservoir hosts of trypanosomiasis
(Weitz, 1961; Ashcroft, 1959b). The possibility of
identifying the host of the fly and the species of
trypanosome with which the host is infected,
simultaneously, is doubly attractive.

IMMUNIZATION AGAINST TRYPANOSOMIASIS

One of the long-term aims of epidemiological
studies on trypanosomiasis is to gather information
which may lead to the development of means of
reducing the incidence of the disease, controlling its
deleterious effects and, perhaps, lead to its eradica-
tion. Epidemiological studies must therefore include
consideration of the possibility of exploiting manifes-
tations of natural immunity and methods of immu-
nization against trypanosomiasis for control purposes.
Although many examples of different types of

natural immunity have been described within the
trypanosomiasis disease complex (for references see
Soltys, 1963; Gray, 1967), the mechanisms under-
lying host restriction and variations in susceptibility
to the pathogenic effects of trypanosomes are
generally not understood and studies of such
phenomena have contributed little to improving
methods of controlling the disease. Attention is
now concentrated on the possibility of artificial
immunization against trypanosomiasis.

It was discovered many years ago that a high level
of immunity to a strain of trypanosomes can be
induced by infecting an animal and then curing it
with a trypanocidal drug (Ehrlich & Shiga, 1904).
Numerous subsequent studies of this method of
inducing immunity and other investigations in
which dead trypanosomes, chemically treated trypa-
nosomes and trypanosome products have been
tested as potential vaccines, have led to the con-
clusion that any immunity induced in experimental
animals is restricted to only a few antigenic types of
the homologous strains (Soltys, 1963; Lumsden,
1967). A greater degree of active immunity has been
induced in cattle in a few instances by setting up an
artificial state of premunity (Schilling, 1935; Saceg-
hem, 1938) and by exposing drug-treated animals to
a continuous low-grade trypanosome challenge for
some months (Bevan, 1936; Whiteside, 1962).
However, the fact that such animals frequently die
of trypanosomiasis when they are moved to a
different locality indicates that the immunity they
enjoy is restricted to a few strains of each trypano-
some species (Hornby, 1941).

The difficulties encountered in immunization
against trypanosomiasis arise from antigenic varia-
tion and, in particular, from the fact that the
variable antigens of trypanosomes include those
which stimulate the production of protective anti-
bodies-for instance, the exo-antigen of T. brucei
(Weitz, 1960), the PR antigen of T. rhodesiense
(Seed & Weinman, 1963) and the 4S and IS antigens
of brucei subgroup trypanosomes (Brown & William-
son, 1962). Despite the extreme variant specificity
of protective antibody and the fact that no one has
yet succeeded in inducing a high level of immunity
against more than a few strains of each trypanosome
species, it is still hoped that it may be possible to
induce a serviceable degree of immunity to trypano-
somiasis by simple biological means.

This optimism is based principally on the know-
ledge that certain species of game animals and at
least 2 varieties of cattle, the N'dama and the
Muturu, can survive in a healthy condition in areas
where trypanosomiasis is enzootic. Part of the
immunity in such animals is probably innate and
dependent on genetic constitution, but there is
evidence that some of it depends on factors acquired
during life (for references see Gray, 1967).

It has been pointed out by Lumsden (1967) that
the first step in a rational approach to solving the
problem of immunization against trypanosomiasis
should be to find how many different antigens
1 strain can produce. This information has not yet
been obtained, but Ritz (1916) derived 22 relapse
strains, and Gray (1965b) derived 15 variants, from
clones of T. brucei. It is unlikely that either of these
results represents the full range of antigens that a
clone can produce, which may be very large (Wat-
kins, 1964). Research on this aspect of antigenic
variation may now be more productive, notwith-
standing the fact that it might involve the expenditure
of many thousands of experimental animals (Lums-
den, 1967), as a result of better understanding of anti-
genic variation, the development of methods for
preserving the antigenic characteristics. of trypano-
somes by storage at low temperatures (Walker, 1966),
and improved serological techniques (Lumsden,
1963).
Information is also required on the over-all

numbers of antigenically different strains of the
common species of pathogenic trypanosomes oc-
curring in the field and on the extent to which such
strains share variant antigens. Some recent investiga-
tions on these lines with brucei subgroup trypano-
somes have yielded surprising results. When the
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antigenic relationships of 6 isolates obtained from
domestic animals in different places in Nigeria were
determined by comparing their predominant variant
antigens, it was found that they were antigenically
different and produced few antigens in common
(Gray, 1 966b). In another study of isolates obtained
from I herd of cattle in the course of annual surveys
of the incidence of trypanosomiasis, some antigenic
similarity was found among organisms infecting
different animals at any one time, but, with 1 notable
exception, there was no relationship among trypano-
somes isolated from the herd at yearly intervals;
at least 7 completely different strains -of brucei
subgroup trypanosomes were identified among
37 isolates collected in a 5-year observation period.
The demonstration of such a wide range of anti-
genically distinct strains among these organisms
seems to render the possibility of successful immu-
nization against brucei subgroup trypanosomes ex-

tremely remote, particularly when the findings are
considered in relation to the facts that (a) the cattle
were kept in a very restricted environment where the
tsetse density was light, (b) the 37 isolates examined
were obtained from only a proportion of the total
number of animals infected with brucei subgroup
trypanosomes in the observation period, and (c)
the cattle were trypanosome-resistant N'dama and
N'dama x Muturu stock. The findings also cast
considerable doubt on the practical value of at-
tempting to determine the total range of variant
antigens produced by any one strain of T. brucei.

If future studies indicate that a similar degree of
antigenic diversity occurs in T. vivax and T. con-
golense, attempts to produce absolute immunity
against trypanosomiasis should perhaps be aban-
doned and the possibility of setting up the premune
state by artificial means re-explored as suggested by
Mulligan (1964).

RISUME

I MPORTANCE EPIDEMIOLOGIQUE DE QUELQUES DONNEES RECENTES RELATIVES
A LA VARIATION ANTIGJNIQUE CHEZ LES TRYPANOSOMES

Au cours des derni6res annees, on a consacre de nom-
breux travaux a l'etude des variations antigeniques qui
affectent les trypanosomes. Elles presentent en effet, sur
le plan epidemiologique, un interet tout particulier, car
elles permettent au micro-organisme d'affronter les
defenses naturelles de l'hote et de survivre chez l'animal
parasite lequel, s'il supporte I'infection, devient un
reservoir de la trypanosomiase. Elles ont egalement pour
effet de contrecarrer les tentatives d'identification et de
caracterisation des isolats, de compliquer le diagnostic et
d'entraver la mise au point de methodes efficaces d'immu-
nisation.
La variation antigenique a et6 surtout etudiee au sein

des trypanosomes du sous-groupe brucei. Des recherches
r6centes utilisant la transmission cyclique ou le passage
direct des parasites ont montre que chaque souche ren-
ferme un antigene de base caracteristique et une serie
d'antigenes primordiaux specifiques de variant. Dans les
conditions naturelles, le spectre antigenique global d'une
souche persiste inchange pendant des periodes de deux

ans au moins. I1 devrait etre possible de classer les isoIats
de trypanosomes du sous-groupe brucei d'apres la nature
de leurs antigenes predominants specifiques de variant,
et d'identifier l'espece a laquelle appartient une souche
nouvelle en comparant ses antigenes specifiques a ceux de
trypanosomes completement caracterises. Certaines possi-
bilites d'application pratique de cette methode sont expo-
sees, notamment pour l'etude des nouveaux foyers d'infec-
tion et pour la mise en evidence des reservoirs de la maladie.

Alors que les epreuves de fixation du complement et la
mesure des taux seriques d'immunoglobuline ont fait la
preuve de leur efficacit6 en tant que moyens de diagnostic:
de la trypanosomiase humaine, peu de progres ont 6te
enregistres en matiere de diagnostic serologique de
l'affection chez l'animal, en raison des differences der
receptivite entre esp&es et de la variabilite antigeniquer
intraspecifique de l'agent infectieux. De nombreux.
problemes devront egalement etre resolus avant que l'ont
parvienne a d6finir une methode d'immunisation de
l'animal contre la trypanosomiase.
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