Bu1l. Org. mond. Santi
Bull. Wld Hlth Org.

1965, 32, 699-708

Research on Ascariasis Immunity and
Immunodiagnosis
E. S. LEJKINA 1

The pattern of antibody response to Ascaris in the blood of experimentally infected
human beings, pigs and laboratory animals indicates that immunity to ascariasis develops
mainly under the effect of migrating larvae. The antibody can be demonstrated in the
microprecipitation test on live larvae in vitro and in the agglutination test with carmineadsorbed antigen. The antibodies can be detected 5-10 days after infection and remain in
the bloodfor 90-100 days.
The pattern observed in the increase in antibody titre permits the use of serological reactions both for diagnosis of the early phase of ascariasis and for investigation of a number
ofproblems in the epidemiology of this infection. Application of immunological methods in
mass surveys of the population makes it possible to correct existing conceptions of the
duration of the season of infection, the extent of infection and the risk of infection in foci

of ascariasis.
IMMUNITY TO ASCARIASIS

The prevalence of ascariasis and the frequency
of repeat infections give some grounds for the doubts
expressed by a number of research workers regarding the possibility of acquiring immunity to ascariasis. However, a more thorough study of the
epidemic process discloses a number of regular
features in the spread of the disease that indicate the
existence of marked resistance to repeat infection.
Thus, it has been established that persons living
permanently in foci of ascariasis are much less
heavily infected than newcomers. In particular,
eosinophil infiltrations of the lungs caused by the
migration of Ascaris larvae are encountered far less
commonly among them (Muller, 1938a, 1938b,
1949; Wegrzynowska, 1956). Our own observations
(Lejkina, Gefter & Zorihina, 1957) and the data
given by other authors (Muller, 1938a, 1938b;
Gefter & Zorihina, 1959) show that in foci of
ascariasis the infection quite often comes to an end
in the early migration phase owing to the premature
death of the helminths in the organism of the host,
who has acquired an immunity to them.
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There are also data indicating that, in foci of
ascariasis, cases occur in which the intestinal phase
of the infection occurs late, at a time consonant
neither with the time of infection nor with the
biological cycle of the helminths (Gefter & Zorihina,
1959). Apparently this is due to a retardation in the
development of the parasites as the result of the
protective reactions evolved by the host during
previous infections.
An obvious confirmation of the existence of
immunity to ascariasis is the fact established by a
number of workers that specific antibodies are
present in the blood not only of infected animals
(Blackie, 1931; Oliver-Gonzalez, 1943, 1944; Kozar,
1949; Jezioranska & Dobrowolska, 1957) but also of
human beings (Isbeque, 1924; Coventry & Taliaferro, 1928; Naumova, 1955; Babadianov, 1955;
Gonzalez & Fernandez, 1955. Thus it has now been
apparently well established that immunity to
ascariasis does exist.
With a view to supplementing the available data
on immunity to ascariasis, we studied the following
topics:
(1) the dynamics of the rise in antibody titre in
facultative and obligate Ascaris hosts;
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(2) the possibility of successful vaccination of
animals with tissue homogenates and products of
the metabolism of adult Ascaris; and
(3) the difference between the pathogenesis of the
early phase of ascariasis in superinfected and reinfected animals and that in animals infected for the
first time.
RISE IN ANTIBODY TITRE IN FACULTATIVE HOSTS

White mice (Lejkina, 1947)
In the first experiment, 60 white mice were given
a dose of 4000 Ascaris lumbricoides eggs in two oral
administrations at an interval of three days. The
mice were divided into 12 groups with five mice in
each. The groups were bled at various times before
and after infection. The blood taken was examined
for the presence of antibodies by means of the larval
microprecipitation test (see Annex). At the same
time an eosinophil count was taken. Antibodies
were first discovered in a group dissected 15 days
after infection and were found in all groups dissected
subsequently until 40-50 days after infection. However, no antibodies were found in mice dissected
60 days after infection. The maximum titre was
found in a group dissected on the 20th day after
infection.
In the second experiment, 80 white mice were
divided into four groups of 20. Eggs of Ascaris
lumbricoides were administered orally in doses of
500 (first group), 1000 (second group), 2000 (third
group) and 4000 (fourth group). Blood was taken
from all groups on the 21st day after infection,
when, according to the preliminary test, the highest
concentration of antibodies could be expected.
Examination of the blood by means of the larval
microprecipitation test showed that the titre of
antibodies in mice ot the first group was considerably lower than that in mice of the fourth
group. This demonstrated that the antibody titre
depends on the heaviness of infection.

Guinea-pigs (Lejkina, 1953)
Of 48 guinea-pigs used in the first experiment,
36 were infected with eggs of Ascaris lumbricoides
in doses of 100, 300, 600 and 1000, and 12 were
kept as controls. Before infection and 5, 10, 15, 20,
30, 40 and 60 days after infection, blood was taken
from the heart of the guinea-pigs and tested by
means of the larval microprecipitation test and the
precipitin test. Antibodies were discovered in the
infected animals on the 5th to the 10th day after
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infection and were maintained in the blood up to the
60th day. The antibody titre was highest between
the 20th and 30th days. In the guinea-pigs given a
dose of 1000 eggs, the antibody titre was higher and
was maintained longer than in guinea-pigs given
100 and 300 eggs.
The second experiment utilized 25 guinea-pigs, of
which 10 served as controls, and 15 were infected
with doses of 100, 600 or 1000 eggs. The infected
guinea-pigs were reinfected a month later with doses
of 600 and 1000 eggs. The blood was tested for the
presence of antibodies before infection, on the 10th,
20th and 30th days after the primary infection, and
on the 5th and 20th days after reinfection. The
antibody titre in the reinfected guinea-pigs rose to a
higher figure than that in animals infected only
once, and the number of larvae in the organs was
reduced by a factor ranging from 5 to 13.
RISE IN ANTIBODY TITRE IN OBLIGATE HOSTS

Piglets (Lejkina, 1948)
Of 17 piglets aged 11/2-2 months, 11 were given
500-1000 eggs of Ascaris suum by mouth and six
were used as controls. Blood specimens were taken
from all the piglets before infection and 10, 20, 30,
40, 60, 80, 90 and 100 days after infection to test
for the presence of antibodies. At the same time the
faeces were examined for helminth eggs.
As shown in Fig. 1, antibodies were detected by
means of the larval microprecipitation test on the
10th day after infection and were maintained for a
period of up to 90-100 days. The antibody titres
reached a maximum between the 20th and 40th
days. Ascaris eggs were first discovered in the faeces
on the 80th day after infection. In the control
piglets no Ascaris eggs were discovered, and the
microprecipitation test was negative.
Human beings (Lejkina, 1949)
Of four persons (not previously infected) volunteering for experimental Ascaris infection, two were
given a dose of 50 and two a dose of 150 Ascaris
lumbricoides eggs. Before infection and every 10
days after infection for a period of 120 days, blood
specimens were taken from all four persons to test
for the presence of antibodies and to make an
eosinophil count. Antibodies were detected by
means of the larval microprecipitation test and
the precipitin test. At the same time the faeces
were examined for helminth eggs. The shape of the
curves reflecting changes in blood antibody titre in
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FIG. I
INCREASE IN ANTIBODY TITRE IN THE BLOOD OF PIGLETS INFECTED WITH ASCARIS SUUM
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all persons under observation was more or less
identical (Fig. 2). Individual differences were
encountered, mainly in the antibody titre and the
time of maximum antibody concentration in the
blood. In general, antibodies appeared 10 days
after infection and reached a maximum concentra-
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tion in the period between the 20th and 40th day,
disappearing after 100-200 days. When anthelmintic
medication was carried out four months after
infection, 23 and 26 specimens of Ascaris were
detected in the two persons with the highest antibody
titres (who had received a dose of 150 eggs) and

FIG. 2
INCREASE IN ANTIBODY TITRE IN THE BLOOD OF FOUR HUMAN BEINGS INFECTED
WITH EGGS OF ASCARIS LUMBRICOIDES
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three and six specimens were found in the two persons
with the lowest antibody titres (who had received a
dose of 50 eggs).
These observations showed that the dynamics of
rise in antibody titre in facultative and obligate
Ascaris hosts are roughly the same despite the fact
that in the former only larval forms of the helminth
live as parasites whereas in the latter the Ascaris
specimens complete a whole cycle of development.
Antibodies appear 5-15 days after infection and
disappear 80-120 days after infection, reaching
maximum concentration between the 20th and 40th
days. Thus the presence of antibodies in the blood
coincides with the early period of infection, and the
antibodies disappear by the time the Ascaris have
reached sexual maturity.
VACCINATION OF ANIMALS

Vaccination with homogenates of the tissues of
Ascaris larvae and adults (Lejkina, 1953)
The following antigens were used on 72 guineapigs and 50 white mice, divided into seven groups:
(a) a homogenate from fresh tissues of Ascaris
females;
(b) lyophilized tissues of Ascaris females;
(c) a polysaccharide fraction;
(d) an acid-soluble protein fraction;
(e) a polysaccharide-protein complex of the
Boivin-antigen type isolated from tissues;
(f) a homogenate of larvae; and
(g) a homogenate of lungs taken from heavily
infected mice.
The antigens were administered intraperitoneally
or intravenously three to five times at intervals of
5 and 10 days.
The development of immunity in the vaccinated
animals was determined by the intensity of challenge
infection and by the antibody titre as shown by the
precipitin test and the larval microprecipitation test.
The results of the research confirmed the reports
in the literature that the presence of active antigens
in the tissues of Ascaris larvae and adults causes the
production of specific antibodies in vaccinated
animals and reduces the intensity of challenge
infection. The most marked manifestations of
immunity were found in the groups of animals
vaccinated with the extract of lyophilized Ascaris
tissues (sexually mature individuals and larvae)
and with the acid-soluble protein fraction.

Vaccination with products of metabolism of Ascaris
adults (Leikina, 1960)
The products of the metabolism of Ascaris suum
were obtained by the Thorson method (1953) by
maintaining parasites in a nutrient medium with
antibiotics for 12 hours at 37°C. After removal of
the hehninths, the liquid was concentrated under
vacuum and administered to guinea-pigs and rabbits
as an antigen. In the course of a month, 66 guineapigs were given doses orally or intraperitoneally.
Of the 24 rabbits in the experiment, 10 were given
the antigen intravenously 10 times at three-day
intervals and 14 received the antigen daily for two
months direct into the small intestine through an
artificial fistula.
We failed to detect any antibodies in the blood of
the vaccinated animals, and the intensity of challenge
infection was roughly the same in them as in the
unvaccinated controls.
PATHOGENESIS OF THE EARLY PHASE OF ASCARIASIS

This section summarizes the work done by Lejkina
et al. (1959) on the differing characteristics of the
pathogenesis of the early phase of ascariasis in
animals infected for the first time and those reinfected
and superinfected.
A total of 132 guinea-pigs were divided into five
groups with 16 to 36 animals in each. The first
group were infected once with a dose of 600 eggs
(primary infection). The second group were infected
twice with an eight-day interval (superinfection).
The third group were infected five times at eight-day
intervals (multiple superinfection). The fourth
group were infected twice with an interval of a
month (reinfection) and the fifth group was left
uninfected (control). Two or three guinea-pigs
from each group were dissected for pathohistological
examination and a count of the developing larvae
at 1, 2, 3, 4, 5, 6, 7, 9, 11 and 15 days after infection.
At the same time the blood was examined for eosinophilia and the presence of antibodies.

Primary infection
In singly infected animals, numerous larvae
migrating freely in the tissues caused mechanical
damage to the capillaries, resulting in extensive
haemorrhage in the intestinal wall, the liver and
particularly the lungs. Slight allergic manifestations
were encountered only on the seventh day after
infection. The antibody titre remained low.
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Superinfection and reinfection
In the superinfected and reinfected animals, as a
result of a considerable reduction in the number of
migrating larvae, the mechanical damage to the
vessels was very slight. Instead of this, from the
first days of infection considerable lesions of an
allergic character appeared, taking the form of
abundant eosinophilic infiltration of the organs,
oedema of the lungs and eosinophilia of the blood.
At the same time the antibody titre in these animals
rose considerably. The allergic symptoms were
particularly marked in guinea-pigs infected five
times, despite the fact that in this group of animals
no larvae were found in the tissues.
Conclusions reached from pathogenesis studies
On the basis of the data obtained, it can be concluded that when animals are infected once the
mechanical effects of the larvae are responsible for
the pathogenesis of the early phase of ascariasis,
whereas in repeat infections pathogenesis is due to
an allergic reaction of the organism, which in a
number of cases takes on the form of hyperergy.
An analysis of the results of the research conducted
and a comparison of those results with data in the
literature makes it possible to draw the following
conclusions regarding immunity to ascariasis.
The main role in the stimulation of immunity is
played by larvae, which are in lengthy and close
contact with the tissue cells. The products of de-
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composition of the adult helminths, although they
possess antigenic properties, are unable, because of
their speedy excretion from the intestine, to exert
any immunizing effect on the host organism, and
these metabolic products are obviously not active
antigens. This is possibly the explanation for the
short-lived nature of immunity, which is maintained for only a few months if there are no repeat
infections.
Immunity as a rule is not absolute, and mainly
takes the form of the death or retarded development
of some of the larvae. The degree of immunity
depends on the intensity of infection and rises
considerably after repeat infections.
It can be concluded that the basic mechanisms
producing immunity to ascariasis are the action of
the antibodies and the formation of a cellular
reaction of an allergic nature.
The action of the antibodies consists in their
combination with the products of the metabolism
of the Ascaris larvae (on the antigen-antibody
principle) to form precipitates that block the
efferent apertures of the larval body and hinder the
normal course of biochemical processes.
The allergic inflammatory reaction in the tissues
leads to abundant proliferation and increased
activity of the cells, which form nodules round the
larvae.
As a result of the simultaneous action of cellular
elements and antibodies, the larvae encapsulate and
quickly perish.

IMMUNODIAGNOSTIC METHODS IN EPIDEMIOLOGY
The persistence of antibodies to Ascaris in the
blood of infected human beings for two to three
months, as shown by our experiments, made it
possible to use serological reactions not only for
the early diagnosis of ascariasis but also for the
study of the epidemiology and clinical features of
ascariasis infection. With this in view, we used, in
addition to the well-known larval microprecipitation test, an agglutination test with an antigen
adsorbed on carmine (Lejkina & Poljakova, 1956).
Three types of investigation were carried out:
(1) mass surveys of the population with a view
to the early diagnosis of ascariasis and the assessment of the risk of infection in foci;
(2) study of the duration and time of onset of the
ascariasis infection season; and

(3) study of the etiology of the pulmonary lesions
arising from the migration of Ascaris larvae.
MASS SURVEYS OF THE POPULATION

Examination of the population by means of
serological reactions was carried out in three ascariasis foci in the summer/autumn period (Lejkina &
Gusejnov, 1954; Lejkina, Gefter & Zorihina, 1957).
It was organized on the basis of a door-to-door
survey of centres of population and the taking of
blood specimens from all members of the families
examined. Altogether, 507 persons were examined.
The results of the immunological investigation were
checked by examination of the faeces for helminth
eggs and the results of exploratory anthelmintic
medication.
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Since an index of the risk (i.e., an index of the
probability or danger of infection) is the level of
infection among the population, we considered that
the results of immunological examinations might
give a better idea of it than coprological examinations or exploratory anthelmintic medication. An
obstacle to the use of the two last-mentioned
methods of determining the level of ascariasis
infection is that they permit the detection of only
the intestinal phase of ascariasis, whereas the
immunological method of examination makes it
possible to detect larval ascariasis (since the antibodies appear in the blood of sick persons within
two or three months of infection). This earlier
detection is important because infection in ascariasis
foci quite often ends in the early migration phase,
and as a result the number of persons suffering from
intestinal ascariasis may be considerably lower than
the number actually infected.
The correctness of these suppositions was confirmed by the results of our investigations, which
showed that the serological tests on the 507 persons
led to the detection of 184 cases of ascariasis infection (40.3 %), while anthelmintic medication revealed only 154 cases (30.5%) and coprological
analysis 117 cases (23.2%). The reliability of the
serological tests used has been extensively checked
on many occasions.
ONSET AND DURATION OF INFECTION SEASON

The ascariasis infection season was determined
on the basis of our findings regarding the dates of
appearance of antibodies in the blood of people
subjected to serological tests regularly throughout
the year. Since our previous investigations had
shown that antibodies appear in the blood not later
than 5-10 days after infection, we considered the
moment when the reactions changed from negative
to positive as being roughly equivalent to the date
of infection. Thus, if a population group are
examined monthly or at even shorter intervals, the
time of infection of each subject and the duration
of the infection season in the locality can be determined.
Our investigations were carried out in 1949 and
1955 in two child communities with a total of
74 children. In each community the children were
examined once or twice a month from January to
December inclusively. The examination consisted
of serological tests, coprological analyses and the
taking of blood eosinophil counts. Before the

beginning of the survey and after its completion
all the children were subjected to anthelmintic
medication, and for three days their faeces were
washed to determine the results of medication.
In both years of observation, the seasonal course
of ascariasis infection was roughly the same. In
the winter months the serological tests gave mainly
negative results, but there were a few slightly positive
reactions owing to residual antibodies maintained
in the blood from infection in the previous year.
The first clearly positive reactions occurred in May
and continued throughout the summer and autumn
until October.
Thus, in 1955, when 50 children aged 8-12 years
were examined monthly (Fig. 3), the first positive
serological reaction was recorded in one child on
20 May. By 15 June the reaction had become positive
in another child and by 15 July in four more children. By 15 August they were positive in two more
and by 4 September in another three children. Thus,
in the period from May to September, antibodies
indicating ascariasis infection were found in 11 of
the 50 children under observation.
In constructing the coprological curve in Fig. 3,
we took into account the time required for the
helminths to develop in the host organism. Thus,
if the eggs were first discovered in the children's
faeces in August, we calculated that infection had
occurred in May, assuming that the roundworms
take approximately 21/2-3 months to develop in
man.

Graphs have been drawn showing the rise in
antibody titre in the blood of four children (Fig. 4)
FIG. 3
SEASONAL COURSE OF ASCARIASIS INFECTION
IN ELEVEN CHILDREN DETERMINED BY MEANS
OF SEROLOGICAL AND COPROLOGICAL
INVESTIGATIONS (1955)
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of antibodies
Course of infection as determined by discovery
of eggs in the faeces and calculation of times of
development of helminths
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FIG. 4
INCREASE IN ANTIBODY
TITRE IN THE BLOOD OF
FOUR CHILDREN INFECTED
WITH ASCARIASIS
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and the level of ascariasis infection in two groups of and in the number of children infected. It will be
children month by month (Fig. 5 and 6).
seen that they show a reciprocal relationship. When
Comparison of the serological and coprological the serological curve is at a maximum, the coprocurves of Fig. 5 and 6 showed differences between logical curve is at a minimum, and vice versa.
the two both in the limits of the infection season
The differences between the curves show that
coprological and immunological examinations of
the population should be carried out at different
FIG. 5
times of the year. In the spring, summer and auLEVEL OF ASCARIASIS INFECTION IN CHILDREN
tumn period, which is the main season for ascariasis
MONTH BY MONTH (1949) a
infection, it is advisable to use the immunological
method of examination, whereas in late autumn
and winter, when the infection season is over,
coprological analyses should be used.
From the results of two years' observation, we
FIG. 6
LEVEL OF ASCARIASIS INFECTION IN CHILDREN
MONTH BY MONTH (1955)a
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Anthelmintic
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Antibodies detected in blood
Ascaris eggs detected In excreta
a A small number of residual antibodies were found in some
children during the first three months of observation.

Antibodies detected in blood
____ Ascaris eggs detected in excreta
a A small number of residual antigens were found in children
in January.
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concluded that the ascariasis infection season in
the zone concerned began in May or even at the
end of April, and continued until October, reaching
a maximum intensity in June-August. It may be
necessary to correct former ideas on the dates and
duration of the season of mass ascariasis infection
and the intensity of transmission of the infection
in

tion) and with the biological cycle of the roundworms.

The observations show that serological reactions
be used to diagnose lung lesions caused by
the migration of Ascaris larvae and to differentiate
them from diseases of different etiology.

can

foci.

FIG. 7
INCREASE IN ANTIBODY TITRE AND EOSINOPHIL
LEVEL IN THE BLOOD OF FOUR PERSONS
WITH TRANSIENT INFILTRATIONS OF THE LUNG

ETIOLOGY OF PULMONARY LESIONS

Observations on the use of immunological tests
to determine more precisely the etiology of the
pulmonary lesions connected with the migration of
Ascaris larvae were carried out by Lejkina et al.
(1952) on a group of 29 persons living throughout
the summer and autumn in conditions in which
there was a risk of ascariasis infection.
At least once a fortnight the group was subjected
to immunological, coprological, haematological,
radiological and clinical examination. Before the
beginning and after the end of the survey the whole
group was subjected to anthelmintic medication.
In nine persons in the group, antibodies were
first detected in the blood in July and were found
thereafter for 2-21/2 months. In seven of these
persons the intestinal phase of ascariasis was
discovered later.
Of the nine persons with antibodies in the blood,
lung changes were recorded in five, corresponding
in time to the first appearance of antibodies and
an eosinophil reaction in the blood. In three of
these persons, the changes took the form of marked
intensification of the lung X-ray picture and in the
other two of the formation of areas of infiltration.
Lung lesions were observed over a period of 7-10
days and were accompanied by general indisposition,
a slight rise in temperature (up to 38°C) and a cough.
Fig. 7 illustrates the rise in antibody titre in the
blood of the sick persons and the rise in the eosinophil level.
The etiological role of the Ascaris larvae in the
development of these lesions becomes quite evident
in view of the discovery of specific antibodies in the
blood of the patients. It is also confirmed by the
results of coprological investigation and anthelmintic medication, since in all five persons with
affected lungs the intestinal phase of ascariasis was
later discovered at times consonant with the time of
infection (determined by immunological examina-
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RI-SUMI
L'auteur fait une synthese de ses recherches menees, on observe essentiellement, A l'autopsie, des lesions
depuis 1947, sur les aspects immunologiques de l'infection hemorragiques, dues a la migration larvaire, au niveau de
a Ascaris lumbricoides, et sur l'importance de la serologie l'intestin, du foie et des poumons; peu de manifestations
specifique pour le diagnostic precoce de la maladie, la allergiques, et un faible titre d'anticorps s6riques. Chez
comprehension de ses particularit6s cliniques, et les les animaux r6infectes ou surinfectes, les manifestations
allergiques sont tres intenses: forte infiltration 6osinophile
enquetes 6pid6miologiques.
La r6action de micropr6cipitation sur larves vivantes des organes, cedeme pulmonaire et 6osinophilie sanguine;
a permis d'etudier la reponse serologique induite par la le titre des anticorps augmente consid6rablement.
Les epreuves immunologiques (r6action de micropresence d'Ascaris chez des h6tes facultatifs ou obligatoires du parasite. L'elaboration des anticorps seriques, precipitation et epreuve d'agglutination) ont fait la
succ&dant a l'infection experimentale, est quasiment preuve de leur efficacite- lors d'une enquete 6pid6mioloidentique chez les premiers (souris et cobayes) et chez les gique conduite dans un secteur de forte endemicit6.
seconds (porcelets et volontaires humains): les anticorps L'examen serologique permet de deceler l'ascaridiase
apparaissent 5-15 jours apres l'infection et disparaissent au stade larvaire precoce et d'6valuer l'incidence de
80-120 jours apres l'infection, le titre maximum dtant l'affection avec plus d'exactitude que l'examen de selles
atteint entre le 20e et le 40e jour. Le fait que, chez l'hote et le traitement antihelminthique <( explorateur * qui ne
facultatif, Ascaris ne vit que sous forme larvaire et ne fournissent un diagnostic qu'au stade intestinal de la
peut achever son cycle complet de developpement montre maladie. Sur un groupe de 507 personnes, 40,3 % d'infecque les anticorps n'existent qu'au stade precoce de tions ont ete decouvertes grace a la serologie specifique,
l'infection et disparaissent des que le parasite atteint sa alors que les examens de selles et le traitement antihelminthique n'ont donne un resultat positif que dans
maturit6 sexuelle.
Des essais de vaccination par differents antigenes 23,2% et 30,5 % des cas, respectivement.
En soumettent deux groupes d'enfants a des examens
sp6cifiques ont ete effectues sur des souris et des cobayes.
Les meilleurs resultats ont ete obtenus par immunisation s6rologiques r6petes pendant une annee, on a pu d'autre
au moyen d'un extrait de tissus d'Ascaris femelles part determiner la periode optimale pour l'eclosion de
lyophilises et avec une fraction proteique acido-soluble. l'ascaridiase: la courbe d'infection s'6leve efi avril-mai
L'immunit6 s'est traduite par I'apparition d'anticorps et atteint son point le plus haut en juin-aofit pour se
specifiques et une resistance accrue des animaux terminer en octobre.
L'auteur signale egalement l'int6ret de la methode
d'experience a l'infection exp6rimentale d'epreuve.
D'autres recherches ont port6 sur les modalites immunologique pour le diagnostic diff6rentiel des
pathogeniques du stade pr6coce de I'ascaridiase suivant sympt6mes pulmonaires causes par la migration des
les conditions de l'infection experimentale. Chez les larves d'Ascaris, et des manifestations analogues, mais
cobayes infectes par une dose unique (infection primaire), d'etiologie differente.

REFERENCES
Babadzanov, S. N. (1955) Izv. Acad. Nauk Uzbek. SSR,
8, 69
Blackie, W. (1931) J. Helminth., 9, 91
Coventry, F. A. & Taliaferro, W. H. (1928) J. prev. Med.
(Baltimore), 2, 273
Gefter, V. A. & Zorihina, V. I. (1959) Med. Parazit.
(Mosk.), 23, No. 4, p. 394
Gonzalez, C. & Fernandez, A. (1955) Rev. iber. Parasit.,
15, No. 3, p. 243
Isbeque, G. (1924) C. R. Soc. Biol. (Paris), 10, 621
Jezioranska, A. & Dobrowolska, H. (1957) Med. dogw.
Mikrobiol., 9, No. 2, p. 167
Kozar, Z. (1949) Bull. Inst. mar. trop. Med. Gdan'sk, 2,
No. 1-2, p. 61
Lejkina, E. S. (1947) Med. Parazit. (Mosk.), 16, No. 4,
p. 25

Lejkina, E. S. (1948) Med. Parazit. (Mosk.), 17, No. 5,
p. 435
Lejkina, E. S. (1949) Med. Parazit. (Mosk.), 18, No. 5,
p. 471
Lejkina, E. S. (1953) [Immunodiagnosis of the early
stages of ascariasis]. In: Rabotypo gel'mintologii k 75letiju akad. K. I. Skrjabina [Papers on helminthology
for the 75th birthday of Academician K. I. Skrjabin],
Izdatel'stvo AN SSSR, p. 357
Lejkina, E. S. (1960) Immunity and immunodiagonsis in
ascariasis, Moscow (Thesis)
Lejkina, E. S., Demina, N. A., Matova, E. E., Zorihina,
V. I. & Zubkova, A. S. (1959) [Research onpathogenesis
and immunity in the early phase of ascariasis]. In: Trudy
Instituta medicinskoj Parazitologil i tropi6eskoj Mediciny, p. 470

708

E. S. LEJKINA

Lejkina, E. S., Gajko, B. A., Celyseva, L. M. & Bokstejn,
B. (1952) Klin. Med. (Mosk.), 30, No. 11, p. 49
Lejkina, E. S., Gefter, V. A. & Zorihina, V. I. (1957)
Med. Parazit. (Mosk.), 26, No. 5, p. 612
Lejkina, E. S. & Gusejnov, 0. A. (1954) Med. Parazit.
(Mosk.), 23, No. 1, p. 79
Lejkina, E. S. & Poljakova, 0. I. (1956) Med. Parazit.
(Mosk.), 25, No. 2, p. 131

Miuller, R.
Muiller, R.
Muller, R.
Naumova,

W. (1938a) Dtsch. med. Wschr., 64, 1286
W. (1938b) Beitr. Klin. Tuberk., 93, 254
W. (1949) Z. Hyg. Infekt.-Kr., 130, 28
R. P. (1955) Vrac. Delo, No. 2, p. 133
Oliver-Gonzalez, J. (1943) J. infect. Dis., 72, 202
Oliver-Gonzalez, J. (1944) J. infect. Dis., 74, 81
Thorson, R. E. (1953) Amer. J. Hyg., 58, 1
Wegrzynowska, K. (1956) Pol. Tyg. lek., 11, No. 5, p. 214

Annex

LARVAL MICROPRECIPITATION TEST IN ASCARIASIS'

The reaction of precipitation on live Ascaris
larvae has been devised and used recently by Lejkina
(1948, 1949) with a view to the diagnosis of ascariasis
in pigs and human beings.
Live larvae of Ascaris lumbricoides are obtained
from the organs of white mice infected with mature
eggs of these parasites. For this purpose the mice
are dissected on the sixth or seventh day after
infection, i.e., at the time of maximum accumulation
of larvae in the lungs. The lungs and liver are ground
up and placed for four hours in a Baermann apparatus and incubated at 37°C. After four hours, the
liquid, together with the larvae that have come out
into it, is centrifuged. The Ascaris larvae that
collect on the bottom of the centrifuge tube are
washed in physiological saline by means of centrifugation. They are then placed in a 0.1 % solution
of mercuric chloride to free them from bacteria and
are again carefully washed in saline.
The Ascaris lumbricoides larvae obtained by this
method are placed on a sterile cover glass on to
I
From Pod'japol'skaja, V. P. & Kapustin, V. F. (1950)
[Human helminthiases], Moscow, Medgiz, p. 400.

which two to three drops of the serum to be tested
are also placed. The glass is quickly turned over and
fastened on to a slide containing a well for the
formation of a hanging drop. The hanging drop is
edged round with sterile vaseline to prevent the
entry of air, and the slide is placed in a moist
chamber in an incubator.
During the first eight hours the slides are observed
every two hours for the formation of precipitates
and thereafter every 24 hours.
If the serum belongs to a person infected not long
before with ascariasis, precipitates collect round the
oral and anal openings of the Ascaris larvae in the
form of irregular round structures of different sizes
and with high refractive power. The reaction is
most marked between the 20th and the 30th day
after infection, and disappears completely after
100-120 days. Thus, by the time the roundworms
have matured, the reaction is very slight and has
sometimes completely disappeared.
Obviously the precipitation test on live Ascaris
larvae will serve as a valuable method for diagnosing
the early stages of ascariasis.

