
Ficoll fractionation for the separation of parasitized
erythrocytes from malaria infected blood
W. ELING 1

Separation and concentration of parasitized erythrocytes from infected blood was
achieved by centrifugation of a sample placed in a layer on top of a cushion of a Ficoll
solution with a critical density. Pure suspensions ofparasitized erythrocytes were obtained
from Plasmodium berghei infected rodent blood, whereas results with P. vivax infected
monkey (Aotus trivirgatus) blood were partially successful. Titration experiments revealed
that the parasitized erythrocytes obtained by Ficoll fractionation were infective.

Attempts to isolate parasitized erythrocytes (PE)
from infected blood have been partially successful.
The old observation of Bass & Johns in 1915-16 (1)
that infected erythrocytes exhibit a lower sedimenta-
tion rate than uninfected erythrocytes is still the
basis for methods of obtaining parasite-enriched
suspensions for various types of investigations. A
subsequent development was the separation of
infected erythrocytes (P. vivax) from uninfected ones
using the difference in density of these two cell types
as a starting point. Ferrebee & Geiman in 1946 (2)
used low-speed centrifugation of infected blood
layered over a 30% solution of albumin for separa-
tion, and obtained viable PE. When stable albumin
density gradients were used, Rowley et al. (3) were
able to separate to some extent the different develop-
mental endoerythrocytic stages of the parasite. In
these studies the murine P. berghei was used. Other
gradient materials have been used, e.g., sucrose by
Williamson & Cover (4) and phthalate-containing
solutions by Miller & Chien (5). Although viability
after fractionation was reported, quantitative infor-
mation was not given.

In these techniques, PE and free parasites are
dispersed in ionic solutions that might affect parasite
metabolism, and/or the chemical content of the cell,
and might eventually kill the parasite. In this respect
the use of arabinogalactan for the preparation of
gradients by McAllister & Gordon (6), can be con-
sidered a further improvement. In our study, a non-

, Staff member of the Department of Cytology and
Histology, University of Nijmegen, Geert Grooteplein Noord
21, Netherlands.

ionized, high molecular weight polysucrose material
(Ficoll a) was used to prepare solutions of increased
density. Instead of using the technique of equilib-
rium sedimentation in a density gradient, which
involves dispersion in an unwanted medium, we
centrifuged the sample layered on a cushion with
critical density.
The availability of a pure suspension of para-

sitized erythrocytes is important for biochemical
studies on the differences between infected and unin-
fected cells, for immunological studies using this
material as an antigen, for the isolation of parasites
from infected erythrocytes, and for many other
purposes. In this study details are given of the
fractionation procedure and results are given of
attempts to obtain suspensions of parasitized ery-
throcytes from infected blood of different species
(mouse, rat, hamster, gerbil, monkey). In addition,
the viability of the parasites obtained from infected
mouse blood after fractionation was determined.

MATERIALS AND METHODS

Animals
Swiss, C3H/StZ, BIOLP, or Balb/c mice of both

sexes, approximately 6 weeks old, were obtained
from the animal quarters of the University of
Nijmegen or from TNO (Zeist, Netherlands). Young
Wistar rats weighing approximately 60 g, and ham-
sters were obtained from the same source. The
animals were kept in plastic cages and received water
and food ad libitum.

a Pharmacia, Uppsala, Sweden.
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Parasites

Plasmodium berghei, strain K173, was used in mice,
rats, and hamsters. This strain was maintained in
mice by weekly intraperitoneal inoculation of 105
parasitized erythrocytes (PE) obtained from infected
donor blood from syngeneic animals. For the infec-
tion of rats or hamsters 105 PE obtained from the
blood of infected Swiss mice was injected intraperi-
toneally. The same parasite was adapted to gerbils
by serial subinoculation until a virulent strain was
obtained by Weiss, in 1976 (7). Infected gerbil blood
was obtained from Dr M. L. Weiss.a Infected
monkey blood (P. vivax, Palo Alto strain, from a
splenectomized Aotus trivirgatus) was obtained from
Dr J. H. Meuwissen.b

Infected blood was obtained by orbital puncture
(mice), or by cardiac puncture (rats, hamsters, and
gerbils) in anaesthetized animals or from a vein
(monkey). To prevent coagulation either 250 IU of
heparin was injected intraperitoneally 2-5 min be-
fore bleeding (mice), or heparinized syringes were
used (rats, gerbils, hamsters, and monkey), or blood
was collected directly in medium 199 (Difco), pH
7.2, supplemented with 5 IU of heparin per millilitre
and 20% fetal calf serum (mice).

Removal of platelets and leucocytes from infected
blood samples

Fresh venous blood was defibrinated by shaking
with glass beads (diameter 5 mm) for 15 min at room
temperature, using 1-2 glass beads per millilitre of
blood as indicated by Loos & Roos (8). Leucocytes
were removed according to the method of Fulton
& Grant (9): microcrystalline cellulose c (particle
diameter 140 ,um) was packed into a column with a
diameter of 1 cm (0.1 gram of cellulose per millilitre
of blood). To avoid loss of material the blood
sample was diluted with 1 volume of medium,
pipetted on to the column and eluted directly at
room temperature. This procedure removed approxi-
mately 93-96% of leucocytes from the sample. Fur-
ther dilution of the blood sample before application
to the column resulted in higher numbers of leuco-
cytes in the eluate.

a Department of Cytology and Histology, University of
Nijmegen.

b Department of Medical Parasitology, University of
Nijmegen.

c Obtained from Lamers and Indemans, 's-Hertogenbosch,
Netherlands.

Ficoll fractionation

Unless otherwise indicated Ficoll fractionation
was carried out at 4°C. A 50% aqueous solution of
Ficoll, a non-ionized high molecular weight (MW
400 000) polysucrose, was dialysed against 3 changes
of double-distilled water over a period of 36 hours to
remove NaCl; it was then lyophilized, and stored in
tightly closed bottles as indicated by Noble et al.
(10). Ficoll was dissolved in sterile saline or medium
199 (Difco) on the day of use, because solutions with
high concentrations of Ficoll separated out on stand-
ing. During the preparation of the Ficoll solution air
is trapped in the viscous solution, and this can be
removed with the aid of a vacuum pump or by
letting the solution stand for 2 hours.
The procedures for isolating the parasitized ery-

throcytes (PE) and for the analysis of the sample of
isolated PE for purity, number of PE, and viability
are outlined in Fig. 1. A layer of Ficoll solution 2 cm
thick is pipetted into a transparent centrifuge tube.
To obtain a good interphase after centrifugation,

28IFicolI infected blood 15 min OOx g
in 0.9% with MI1Q
Na Cl 20 °/ F.C.5 +

5 llJ. heparin

washing with

10 M 199 t 20% F. C.S counting.
purZtf i7

interphase

10I L ~~~~~~~~~
dilution viability

titration

Fig. 1. Schematic representation of separation and
analysis of parasitized erythrocytes from malaria
infected blood.
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narrower centrifuge tubes must be used for samples
with a low proportion of infected erythrocytes. A
sample of heparinized blood or defibrinated blood
low in leucocytes is diluted with medium 199 +20%
fetal calf serum (FCS) +51U of heparin per millilitre
to 3-5 times the original volume, and placed on the
layer of Ficoll in the centrifuge tube. To avoid
disturbance of the Ficoll layer, the sample is best
applied with a pipette with a wide bent mouth, or
with a syringe equipped with a bent needle. This
combination is centrifuged for 15 min at 9000 g
(Sorvall RC2B centrifuge equipped with an HB4
swing-out rotor). After centrifugation a more or less
distinct layer of packed cells (depending on the)
amount of PE in the initial material) is observed ai
the medium-Ficoll interphase, and another layer at
the bottom of the tube (Fig. 2). The interphase layer
is recovered by suction, using a syringe with a bent
needle and washed (5 min at 600 g) in medium 199
+20% FCS to remove possible contamination with
Ficoll. A portion of the suspension is then pelleted
and resuspended in a small drop of FCS. A thin
smear is then prepared, and this is air dried and
stained with May-Gruenwald-Giemsa solution for
light microscopical evaluation of its composition.
For analysis of the Ficoll layer and/or the sediment
after centrifugation (15 min at 9000 g) these fractions
are diluted with a large amount of medium 199, or
saline, to reduce the density of the Ficoll solution,
and are processed as described above for the inter-
phase layer.

Cell counting
The number of cells was counted using either

routine haemocytometer techniques or a Coulter
counter, type B particle counter.

Titration
After counting, the suspension of cells is serially

diluted and 0.2 ml of each dilution is injected
intraperitoneally into clean mice (3-4 animals for
each dilution). The mice are then observed for the
appearance of parasites in their peripheral blood,
using microscopical evaluation of thin blood films,
from drops of tail blood, prepared 7 and 14 days
after inoculation.

Microfractionation
The Ficoll fractionation procedure can also be

carried out in heparinized (haematocrit) capillaries
according to the following procedure. Blood is
allowed to enter the capillary tube by capillary

I:

Fig. 2. Fractionation of malaria (Plasmodium berghei)
infected mouse blood by Ficoll centrigufation. The
macrosystem (8x1 cm, transparent centrifuge tubes),
left, and the microsystem (haematocrit capillaries),
right, are shown before and after centrifugation.

action. The capillary is then wiped clean on the
outside and turned upside down to form an air
bubble between the blood layer and the orifice. Then
Ficoll solution is allowed to enter by capillary
action. The air bubble between the Ficoll layer and
the blood sample prevents mixing of the two layers
during filling. The end of the capillary containing
Ficoll is closed with tube sealer and the capillary is
centrifuged for 2-6 min at 18000g in a conventional
haematocrit centrifuge. After centrifugation the sec-
tions containing the layer of packed cells at the
sample-Ficoll interphase, and on the tube sealer
(Fig. 2) are cut out with a glass cutter. Imprint
smears are made using the freshly cut ends, or the
layer of packed cells is flushed out and smears made
as described above.
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RESULTS

Fig. 2 shows the sample and Ficoll layers before
and after centrifugation with both techniques. Both
techniques were employed in all experiments. In
general, contamination of the interphase with unin-
fected cells was higher with the capillary technique,
but otherwise comparable results were obtained. The
concentration of Ficoll in the cushion layer was
found to be critical. Below the optimal concentration
there was increasing loss of PE from the interphase
layer. This affected the recovery of PE from the
original sample as well as the composition of the
recovered interphase, i.e., only the lightest PE re-
mained in the interphase. Above the optimal concen-
tration, an increasing contamination with uninfected
cells was observed.

Mice
During the 12 days following inoculation the great

majority of parasites is found in mature oxyphilic
erythrocytes (Fig. 3), and the number of poly-
chromatophilic erythrocytes remains very low
(0-1 %). In this situation, the 28% Ficoll solutions
used for isolation of PE will yield pure preparations
(Fig. 4a and 4b) with a reasonable degree of recov-

ery. Between the time when parasitaemia becomes
patent (4-5 days after inoculation) and peak infec-
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Fig. 3. Application of the Ficoll fractionation procedure
in the course of a Plasmodium berghei infection
(105 PE, intraperitoneally in Swiss mice). X = parasites
predominantly in oxyphilic, mature erythrocytes;
P = parasites predominantly in polychromatophilic,
young erythrocytes; M = parasites in oxyphilic as well
as polychromatophilic erythrocytes.

tion, rapidly increasing parasitaemia is observed and
an increasing loss of PE from the interphase layer
into the Ficoll layer is found (Fig. 3). Analysis of the
Ficoll layer and sediment after centrifugation reveals
the presence of uniformly small, frequently ring-
shaped parasites or young trophozoites in oxyphilic
erythrocytes (Fig. 4d) as well as PE containing
disintegrated parasites.

After the crisis, when the number of polychroma-
tophilic erythrocytes increases rapidly and parasites
invade all these young erythrocytes preferentially,
isolation of PE results in suspensions with a good
yield (Fig. 4c).

Analysis of the sediment of these preparations
revealed that (a) young parasites in oxyphilic ery-
throcytes were able to enter the Ficoll layer;
(b) intact polychromatophilic erythrocytes, whether
infected or not, did not enter the Ficoll layer.

After the crisis an increasing number of leucocytes
is found in the blood and if these are not removed
the majority of them collect in the interphase, only a
proportion of the lymphocytes entering the Ficoll
layer. The same holds true as regards contamination
with thrombocytes in the interphase layer, except
that a decreasing number is observed during the
course of the disease. During the apparent switch
from oxyphilic to polychromatophilic erythrocytes
as preferred host cells more uninfected oxyphilic
erythrocytes may contaminate the interphase
(Fig. 3). Eleven days after inoculation (Fig. 3) this
contamination appeared to be high when compared
with the results of other experiments.
The majority of free parasites, either present in the

blood or freed from their erythrocytic host by the
isolation procedure, remain in the interphase.

Since the proportion of infected erythrocytes in
mice, young rats, hamsters, or gerbils rose consider-
ably during the course of the disease, the ratio of the
thickness of the interphase layer to that of the Ficoll
sediment in the capillary method could be used to
estimate the proportion of infected cells.

Rats, gerbils, and hamsters

Only a limited number of experiments were car-
ried out with these models. The parasites were found
either predominantly in polychromatophilic erythro-
cytes (rat and gerbil) or both oxyphilic and poly-
chromatophilic erythrocytes were infected (hamster).
The results showed that the fractionation proce-

dure could be applied successfully to these para-
site-host combinations (Fig. 5). In the rat and
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MALARIA: SEPARATION OF PARASITIZED ERYTHROCYTES

Fig. 4. Micrographs of thin smears prepared from: (a) a drop of tail blood taken 7 days after infection
(105 PE) of a C3H/StZ mouse; (b) the interphase of the same sample after Ficoll (28%) fractionation;
(c) the interphase of infected blood taken from Swiss mice 19 days after infection (105 PE)-predominantly
the polychromatophilic erythrocytes are infected; leucocytes were not removed before fractionation and
contaminate the interphase layer; and (d) sediment after Ficoll fractionation of infected blood taken 7 days after
infection (C3H/StZ).

hamster models a pure suspension of PE with a good decreased 'to 24% or 22% a purity of 80-95%,
yield was obtained with a 28% Ficoll cushion respectively, was obtained (Fig. 5d). Concomitantly,
(Fig. 5a and 5b). passage of infected cells through the Ficoll layer to

In the gerbil model this concentration yielded an the sediment was observed, this containing 5% and
unacceptably high proportion of uninfected, mostly 20% of PE, respectively. Also, some infected poly-
polychromatophilic erythrocytes in the interphase chromatophilic erythrocytes were found in the Ficoll
(Fig. Sc). When the concentration of Ficoll was layer.
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Fig. 5. Photomicrographs of smears obtained from interphases after Ficoll (28 %) fractionation of blood of
infected rat (a); hamster (b); and gerbil (c). In (d) the result with a 22 % Ficoll cushion and blood from the
same gerbil is presented.

Plasmodium vivax in a splenectomized monkey
(Aotus trivirgatus)

On the day the blood sample was taken a thin
smear showed the level of parasitaemia to be ap-
proximately 0.2% (Fig. 6a). Parasites were mainly

within the oxyphilic erythrocytes. Application of the
fractionation procedure with a 28% Ficoll cushion
revealed considerable contamination of the inter-
phase with uninfected, mostly oxyphilic erythro-
cytes. A considerable increase in the proportion of
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Fig. 6. Photomicrographs of blood smears obtained from (a) a Plasmodium vivax infected monkey (Aotus
trivirgatus) and (b) the same blood after Ficoll (22 %) fractionation.

PE in the interphase was obtained when the Ficoll
concentration was reduced to 25% or even 22%
(Fig. 6b). With these concentrations a few PE were
also found in the sediment.

Titration ofPE (Fig. 1)
Titration experiments for viability of PE were

performed with the P. berghei-mouse model only.
The number of PE in the final preparation was
determined either by means of routine haematologi-
cal techniques or with a Coulter counter, type B
particle counter, which yielded comparable results.

Serial 10-fold dilutions of the sample of isolated
PE were prepared using medium 199+FCS as di-
luent. Intraperitoneal injection of 0.2 ml of each of
the dilution steps revealed that injection of as little
as 0.1 PE per mouse (calculated value) frequently
resulted in patency in all treated mice. These results
are also remarkable when compared with those
obtained when untreated infected blood is titrated in
the same way. In that case a minimum of 10 PE was
required to infect 100% of the animals in several
independent experiments.

Another remarkable observation was made when
the results of a titration experiment performed im-
mediately after isolation of PE were compared with
those obtained when isolated PE were held for 24
hours at 4°C. In several independent experiments the
number of infective parasites found in the prepara-
tion held at 40C for 24 hours was distinctly higher.

Attempts to synchronize the Plasmodium berghei
infection in mice

In the first approach, a suspension of PE obtained
after Ficoll fractionation was diluted 2-fold. In the
light of the observations described above it may be
assumed that the greatest dilution able to infect the
mice contained not more than a single infective
parasite. The developing infection, however, did not
reveal synchronous proliferation.

In the second approach, PE from the Ficoll layer
were used as the starting material. The small para-
sites observed in this fraction were believed to
represent more closely similar developmental stages,
but again no synchrony was observed after inocula-
tion.
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DISCUSSION

In the P. berghei-mouse model, isolation of viable
PE from infected blood by Ficoll density centrifuga-
tion is simple, quickly performed, and reproducible.
The capillary method consistently yielded inter-
phases with a higher proportion of uninfected cells.

Since a 3-5-fold dilution of the sample before
fractionation yielded purer samples when the macro-

technique was used, it can be assumed that trapping
of uninfected cells occurs more easily with the
capillary technique, possibly owing to the small
surface area of the Ficoll cushion and the high
density of the cells. As the results obtained with the
two techniques are otherwise comparable, the capil-
lary method can be used as a preliminary test, for
example, to check the possibility of obtaining a pure
interphase and sufficient numbers of PE, before the
animals are bled extensively.
The results also reveal some limitations of the

technique. Although interphases consisting of an

almost pure suspension of PE and free parasites can

be obtained, not all the parasites are recovered from
infected blood, indicating that the method cannot
replace routine methods for the detection of PE in
infected blood, since a negative interphase does not
exclude the possibility that parasites are present in
the Ficoll layer or in the sediment. The passage of
some of the PE into the Ficoll layer, and the more or

less uniform morphology of the parasites that cross
the Ficoll layer, implies that only a selection of the
PE and possibly all the free parasites are found in
the interphase. Since the PE found in the Ficoll layer
and sediment contain small frequently ring-shaped
parasites it is assumed that these PE represent recent-
ly infected erythrocytes in which the developing
merozoite had not sufficiently changed the density of
the cell by its metabolic activity.
The observation that free parasites, either already

present in the blood sample or liberated during
manipulation, remain in the interphase is important
as regards the usefulness of this technique for the
separation of parasites after liberation from their
erythrocytic host. The increasing loss up to the stage
of peak infection, of presumably recently infected
erythrocytes in the Ficoll layer and the concomitant
rapid increase in the proportion of- parasitized ery-
throcytes indicates rapid proliferation of the parasite
during this period. The decrease in the proportion of
PE in the blood and the concomitant decrease in the
number of PE passing the Ficoll layer in samples
obtained after peak parasitaemia is compatible with

the assumption that antimerozoite antibodies pre-
vent invasion of new erythrocytes as described by
Cohen et al. (11, 12) during this stage of the disease.
The presence of low numbers of recently infected

oxyphilic erythrocytes in the Ficoll layer after crisis,
when polychromatophilic erythrocytes are preferen-
tially infected raises the question whether these
forms are functional in the proliferative process
(reservoir). The experiments performed with P. ber-
ghei in rats, hamsters, and gerbils, as well as the
experiment with P. vivax in the owl monkey are
promising. Changes in concentration, and hence the
density, of the Ficoll solution can improve the purity
of the interphase layer (gerbil and monkey model).
However, loss of PE from the interphase layer into
the Ficoll layer was obvious also in these models.
Although the results are not reported here, re-

peated centrifugation of the interphase layer on a
Ficoll cushion of the same density was found useful
for further concentration of PE and exclusion of
uninfected erythrocytes. In these cases the Ficoll
concentration apparently did discriminate between
infected and uninfected cells, and other factors were
responsible for trapping uninfected erythrocytes.
Since better separation was observed when diluted
samples were used, it can be assumed that the
density of the particles to be separated, the number
of particles arriving or passing per unit of surface
area and per unit of time, and the increasing thick-
ness of the interphase layer during centrifugation all
play a part in successful fractionation. Unlike in the
P. berghei-mouse model, a substantial proportion of
uninfected polychromatophilic erythrocytes was
observed in infected blood of gerbils, and the major-
ity of these cells were recovered in the interphase
after fractionation. For further purification, it was
necessary to reduce the Ficoll concentration rather
than repeat the Ficoll centrifugation cycles, and a
loss of PE from the interphase into the Ficoll layer
was inevitable. These results indicate only a small
difference in density between infected and uninfected
polychromatophilic erythrocytes.
To prevent loss of PE in the Ficoll layer and the

sediment another possibility could be explored. If
the assumption that only recently infected oxyphilic
erythrocytes are able to enter the Ficoll layer is
correct, then pre-incubation of the infected blood
sample could result in further maturation of these
young stages. Now that progress is being made
towards in vitro culture in several parasite-host
combinations (13), such an intermediate step may be
considered. Pilot experiments with untreated P. fal-
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ciparum infected blood (ring stages, only) subjected
to Ficoll density centrifugation were unsuccessful
(W. Eling, unpublished observations). However,
when blood from an infected placenta containing PE
in all developmental stages of the erythrocytic cycle
was used, fractionation on 26% Ficoll was successful
(B. Osunkoya, personal communication). Therefore,
preliminary cultivation, e.g. according to techniques
described by Trager (14), Trager & Jensen (15), and
Siddiqui et al. (16), to allow further development of
the parasite in the erythrocyte may be necessary
before P. falciparum-containing erythrocytes can be
separated from uninfected cells.
The fractionation of infected blood as a prelimi-

nary step in the study of PE is important when
parasitized erythrocytes are present in low density.
The titration experiments reveal that the Ficoll-

density-centrifugation technique is not harmful to
free or endoerythrocytic parasites. The excellent
viability of parasites and PE recovered from the
interphase, as judged by the titration results, indi-
cates that these procedures may be very suitable for
the determination of in vitro anti-PE activity of cells,
immunoglobulins, antimalarials, etc.
The discrepancy between the number of PE deter-

mined with a particle counter and the actual number
of infective parasites as determined by titration may
be caused by undetected, small, free parasites, like
merozoites, too small to be recognized and distin-

guished from debris in the haemocytometer and
Coulter counter determinations.

Merozoites liberated from burst segmenters may
explain the increase in the number of infective
parasites in samples left at 4°C for 24 hours, since
normal development of schizogony is not expected at
this temperature. Spontaneous rupture of segmenters
may therefore seriously interfere in experiments
aimed at determining the possibility of propagating
parasites in culture.when proliferation is asynchron-
ous, and the number of infective parasites is used to
calculate multiplication.

Infection of mice with what is assumed to be a
single parasite obtained from an interphase after
Ficoll fractionation is in contrast with the need to
inoculate at least 10 PE from infected blood. Pos-
sibly, erythrocytes containing non-infective (dead)
parasites enter the Ficoll layer during fractionation.
Microscopic evaluation of the Ficoll layer and sedi-
ment indicates the presence of PE that are apparent-
ly in poor condition. Whether these forms were
present before fractionation or produced during
handling and whether their number is high enough
to account for the observed differences between
fractionated and unfractionated blood remains to be
determined.
The failure to obtain synchronous schizogony of

the parasite by this technique is in contrast to
observations of Rowley et al. (3).
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RESUMI9

FRACTIONNEMENT AU FICOLL POUR LA SEPARATION DES ERYTHROCYTES PARASITES A PARTIR DE SANG INFECTE
DE PALUDISME

Des erythrocytes parasites (EP) ont e separes a
partir de sang infecte de paludisme preleve sur differentes
especes h6tes. On effectuait la separation en plagant une
couche de l'echantillon sur un coussin forme d'une
solution de Ficoll de densite critique, puis en centrifugeant
et en recuperant les EP A l'interphase echantillon-Ficoll.
Ce procede peut etre applique en tant que macromethode

ou micromethode. On a effectue des dilutions en serie
de la suspension d'EP separes et on les a injectees a des
souris neuves, ce qui a revele une excellente conservation
de la viabilite. La contamination par des globules non
infectes etait faible apres fractionnement, surtout dans
le cas du sang de souris infecte. Neanmoins, une partie
des erythrocytes infectes n'etaient pas recueillis A l'inter-
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phase mais se trouvaient dans le sediment. On a etabli
un rapport entre l'importance de la perte en EP dans le
sediment et les phases de proliferation de la maladie;
il semblait ainsi que les erythrocytes acidophiles infectes
etaient parfois perdus.

Les erythrocytes polychromatophiles parasites pou-
vaient egalement etre separes a partir du sang de souris
infecte, le taux de r6cup6ration etant eleve et la contami-
nation faible. On a obtenu de bons resultats en matiere

de separation d'EP a partir du sang de rat et de hamster
infecte. Dans le cas du sang de gerbille infecte, ou bien
l'interphase presentait une contamination considerable
par des erythrocytes polychromatophiles non infectes
ou bien il y avait une perte marquee d'EP qui allaient
dans le sediment, et cela en fonction de la concentration
de Ficoll utilis6e. La technique a egalement fourni des
resultats prometteurs dans le cas du sang du singe
Aotus trivirgatus infecte de P. vivax.
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