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Development of an in vitro microtest for determining
the susceptibility of Plasmodium falciparum to
sulfadoxine-pyrimethamine: laboratory investigations
and field studies in Port-au-Prince, Haiti

PHUC NGUYEN-DINH,' DAVID PAYNE,2 AWASH TEKLEHAIMANOT,3
ARTURO ZEVALLOS-IPENZA,4 MARC M. DAY,5 & YARSETH T. DUVERSEAU6

An in vitro microtest for assessing the susceptibility of Plasmodium falciparum to
sulfadoxine-pyrimethamine (S-P) was developed following WHO guidelines. Para-
aminobenzoic acid and folic acid were depleted in the culture medium used, the test wells
were predosed with sulfadoxine and pyrimethamine at a constant ratio of 80:1, and the
parasites were incubatedfor 48 hours. Optimum parasite multiplication was obtained with
a 21% erythrocyte suspension in medium supplemented with 12% serum. During in vitro
studies with laboratory-adapted isolates, response patterns were obtained which distin-
guished 3 isolates with documented in vivo sensitivity to S-P from 2 isolates with docu-
mented in vivo resistance to S-P. In addition, among the three S-P-sensitive isolates, one
isolate that waspyrimethamine-resistant in vitro had a higher S-P inhibitory endpoint than
2 isolates that were pyrimethamine-sensitive in vitro. The S-P microtest was further
evaluated in combined in vivo and in vitro studies in Port-au-Prince, Haiti. Twenty-six
patients infected with P. falciparum were treated with standard doses of S-P, resulting in
prompt clearance ofparasitaemia, with no recurrence in the 24 patients who completed a
28-day follow-up period. Parallel in vitro tests with pyrimethamine alone showed 3
pyrimethamine-resistant isolates out of 22 successful tests on the patients' blood samples.
In 23 successful S-P tests, the known in vivo S-P-sensitive parasites were inhibited at S-P
concentrations that were generally lowerfor in vitro pyrimethamine-sensitive isolates than
for in vitro pyrimethamine-resistant ones.

Sulfadoxine-pyrimethamine (S-P) is an anti-
malarial drug combination which is used with
increasing frequency for the prevention and
treatment of chloroquine-resistant Plasmodium
falciparum infections. Since resistance to S-P, as well
as to similar antifolate drug combinations, has been
reported from various areas of the world (1, 2),
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methods for assessing the susceptibility of P.falci-
parum to S-P must be developed. While such assess-
ments can be conducted in vivo using standard WHO
methodology (3, 4), similar studies in vitro remain
more difficult to perform.
The culture medium (RPMI 1640), which is

routinely used for in vitro studies of P.falciparum,
contains para-aminobenzoic acid (PABA) and folic
acid, compounds that antagonize the effect of anti-
folate drugs such as sulfadoxine and pyrimethamine.
Despite this antagonism, in vitro tests using RPMI
1640 medium have been successfully developed for
pyrimethamine alone and they provide a satisfactory
correlation with the corresponding in vivo findings (5,
6). In the case of sulfonamides, however, no in vitro
tests have been developed without using culture media
whose PABA and folic acid content had been
depleted to various extents (7-9).
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In April 1983, the participants at a WHO meeting
proposed guidelines for developing an in vitro field
test for S-P. These guidelines specified the compo-
sition of a suitable culture medium for the test and the
range of concentrations of S-P to be tested, and
recommended the extension of the incubation period
to a minimum of 48 hours.

Using material supplied by WHO and these guide-
lines, initial studies were conducted with laboratory-
adapted isolates of P.falciparum, followed by field
studies in Port-au-Prince, Haiti. Optimal conditions
for performing the test were determined, and the in
vitro findings were correlated with the known in vivo
response to S-P of the isolates tested.

MATERIALS AND METHODS

Laboratory isolates

Eight P.falciparum laboratory isolates were used.
Three isolates (PAP-135/CDC, PAP-144/CDC, and
PAP-148/CDC) were collected in 1982 from patients
seen in Port-au-Prince, Haiti, and were sensitive in
vivo to S-P. In vitro tests indicated that PAP- 135 and
PAP-144 were sensitive to pyrimethamine, while
PAP-148 was pyrimethamine-resistant (4).
Two isolates (Indochina-1/CDC and Indochina-

2/CDC) were collected in 1980 from individuals
returing from the Thai-Kampuchean border area, and
were resistant in vivo to S-P or similar antifolate drug
combinations (10).

For the three remaining isolates (Honduras-
1/CDC, Paramaribo-5/CDC, and FC-27/PNG) the
in vivo susceptibility to S-P was unknown. In vitro
laboratory studies demonstrated Honduras-i/CDC
and Paramaribo-5/CDC to be pyrimethamine-
resistant, while FC-27/PNG was pyrimethamine-
sensitive.

In vitro S-P tests with laboratory isolates

The test plates provided by WHO had 12 rows of 8
flat-bottomed wells (6.4 mm), precharged with 8 con-
centrations of the drug combination. In each row, the
first two wells (A and B) were control wells, and the
other 6 wells (C to H) contained increasing amounts
of sulfadoxine and pyrimethamine at a constant ratio
of 80/1, as follows: well A, 0/0; well B, 0/0; well C,
5/0.06; well D, 15/0.19; well E: 50/0.63; well F,
150/1.88; well G, 500/6.25; and well H, 1500/18.75
picomoles of sulfadoxine/pyrimethamine per well.
The culture medium used for the S-P microtest was
prepared by Gibco (Paisley, Scotland)a following the

U Use of trade names and commercial sources is for identification
only and does not imply endorsement by the Public Health Service or
the US Department of Health and Human Services.

WHO specifications; it differed from the standard
RPMI 1640 medium (Gibco) only in having low con-
centrations of PABA (decreased from 1000 Lg/l to
0.5 Itg/1) and folic acid (decreased from 1000 1g/l to
10 ug/l).

In the initial studies, the parasites were tested in this
low-PABA, low-folate medium (LPLF medium)
supplemented with 30 mmol/l Hepes buffer and with
various concentrations of human 0 + serum (20, 50,
and 120 ml of serum per litre of medium; or, respec-
tively, 2%, 5% and 12%). To initiate a test,
uninfected O + erythrocytes were mixed with appro-
priate amounts of parasites from continuous cultures,
to give starting parasitaemias varying from 0. I %o to
0.60%. The resulting cell mixture was washed 3 times
in LPLF medium, thus diluting at least 8000-fold the
original standard RPMI 1640 medium used for the
continuous culture. The erythrocytes were then resus-
pended to 2% (and to 5% in some initial comparative
experiments) in the supplemented LPLF medium,
and distributed as 50-1u aliquots into the test wells. (In
some comparative experiments a 100-tl inoculum was
used; since each well had been predosed with fixed
amounts of pyrimethamine and sulfadoxine, the
resulting concentrations were two times lower for
each individual drug than if a 50-A1 inoculum had
been used.) The plates were placed in a candle jar and
incubated for 48 hours at 37 'C. At the end of the
incubation period, thin smears were prepared from
each well and stained with Giemsa stain, and parasites
were counted against 10 000 erythrocytes. Parasite
multiplication in each well was used to evaluate the in
vitro effect of the corresponding drug combination.
The inhibitory endpoint for each test was the lowest
drug concentration at which parasitaemia did not
increase during the 48-hour incubation period.

Field studies on patients in Haiti

Combined in vivo and in vitro investigations were
conducted in January-February 1984 in Port-au-
Prince, Haiti, where studies in 1982 had indicated the
presence of P.falciparum strains resistant to pyri-
methamine alone but failed to detect any evidence of
resistance to S-P (4).

Patients were selected among individuals who came
to the outpatient clinics of the Service national des
Endemies majeures (SNEM) or of the State
University Hospital in Port-au-Prince, complaining
of symptoms suggestive of malaria. Criteria for
inclusion in the study group included (1) infection
with P.falciparum only, as diagnosed on Giemsa-
stained thick and thin blood smears; (2) a parasite
density higher than 500 asexual parasites per A1 of
blood (or more than 25 asexual parasites per 300
leukocytes, assuming an average leukocyte count of
6000 per u1 of blood); (3) no serious illness; (4) no
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history of antimalarial drug intake during the
preceding two weeks, with no 4-aminoquinoline
detected in the urine by the Dill-Glazko test (11); and
(5) provision of informed consent by the patient (or a
guardian in the case of children less than 15 years
old).

In vivo S-P tests in Haiti

The WHO extended field test (3) was adapted for
use with the S-P drug combination. After collection
of a blood sample for the in vitro test, each patient
was treated with S-P (Fansidar, each tablet
containing 500 mg of sulfadoxine and 25 mg of
pyrimethainine). A single oral dose of 3 tablets was
given to patients more than 14 years old, 2 tablets to
patients 10-14 years old, and 1 tablet to patients 4-9
years old. In all patients, efforts were made to obtain
and examine blood smears daily for 7 days and weekly
thereafter until day 28. Patients who reported
vomiting during the 12 hours after the drug was
administered were rejected from the study. Urine
samples were collected and tested by the Dill-Glazko
technique at days I or 2, 7, 14, 21, and 28, to detect
unreported self-medication with chloroquine.

In vitro pyrimethamine tests in Haiti

A previously described 48-hour in vitro test (6) was
used with minor modifications. A venous blood
sample was collected from each patient prior to drug
treatment and anticoagulated either by defibrination
or by inoculation into a heparinized test-tube. A
0.1-ml aliquot of this blood was diluted in 2.4 ml of
complete culture medium, consisting of standard
RPMI 1640 medium (Gibco, Grand Island, New
York) supplemented with 30 mmol/l Hepes buffer
and human AB + nonimmune serum, 100 ml/l. The
blood-medium mixture was distributed as 50-tl
aliquots into flat-bottomed 6.4-mm wells, which had
been predosed with pyrimethamine, to give final
concentrations of 0, 0.005, 0.01, 0.02, 0.04, 0.08,
0.16, 0.64, 2.56, 10.24, and 40.96 itmol/l medium.
The remaining part of the test was conducted and
evaluated as for the S-P in vitro test.

In vitro S-P tests in Haiti

These tests were conducted using the anticoagu-
lated blood samples collected from the patients.
Three different combinations of erythrocytes and
medium were compared in parallel tests. The 5/5
combination was a 5W/o erythrocyte suspension in
LPLF culture medium containing 5Wo autologous
serum (50 ml serum per litre of medium); the 2/2
combination was a 2%7o erythrocyte suspension in
culture medium supplemented with 2% autologous

h See footnote a.

serum; and the 2/12 combination was a 2% erythro-
cyte suspension in culture medium supplemented with
12% serum (2% autologous serum and 1007o human
AB + nonimmune serum). The resulting blood-
medium mixtures were distributed as 50-il aliquots
into the test plates, and the remaining part of the test
was conducted and evaluated as with the laboratory-
adapted isolates. (In addition, in some test series
conducted in the field, an additional method for
evaluating inhibitory endpoints was used: thick
smears were made from each well, and the proportion
of ring-stage parasites in 100 asexual parasites was
determined; the inhibitory endpoint was the drug
concentration at which the proportion of rings
decreased to less than 10%7o.)

RESULTS

Studies with laboratory-adapted isolates

Three experiments using three P.falciparum
isolates were conducted to compare the results
obtained with different combinations of erythrocyte
suspension and serum concentration. With all three
isolates a satisfactory parasite multiplication
(minimum twofold increase in the control wells) was
obtained in tests using a 2%7o erythrocyte suspension in
medium supplemented with 12%7o serum. Markedly
inferior results (no parasite multiplication, or
multiplication decreased by half) were obtained with
the two other combinations (5%o cell suspension with
5%7o serum, and 2%o cell suspension with 20%o serum).

Sixteen experiments with 8 isolates were conducted,
using the 2% erythrocyte plus 12%7o serum combi-
nation, to compare the results obtained when the
wells were inoculated with 50 u1 or 100 11 of culture
material. In 6 experiments, the parasite multiplication
in the control well was 50-100%o higher when 100-jd
inocula were used, and in the other 10 experiments the
parasite growth in the control wells was similar with
either inoculum size. In all 16 experiments, the
inhibition of parasite multiplication in the tests using
a 100 d41 inoculum occurred in wells that were one step
higher in the alphabetical concentration scale than in
the tests using a 50-tdl inoculum.

Table I reports the results obtained in 25 experi-
ments with the 8 isolates, using a 50-tl inoculum and a
2%7o erythrocyte suspension in LPLF medium supple-
mented with 12%1o serum. All three isolates from
Haiti, known to be sensitive in vivo to S-P, were
inhibited in vitro by S-P at concentrations encoun-
tered in the test plates. The two Haitian isolates (PAP-
135 and PAP-144), known to be pyrimethamine-
sensitive in vitro, were inhibited in the D wells, while
the known in vitro pyrimethamine-resistant Haitian
isolate (PAP-148) was inhibited in wells F, G or H.



P. NGUYEN-DINH ET AL.

Table 1. In vitro susceptibility to sulfadoxine-pyrimethamine (S-P) of 8 laboratory-adapted Plasmodium falciparum
isolates

In-vivo In-vitro In-vitro test with S-P
susceptibility susceptibility

Isolates to S P4' to pyrimethamine" Test number Complete inhibition in well'

PAP-135/CDC S S 1 D

2 D

3 D

4 D

PAP- 1 44/CDC S S 1 D

2 D

3 D

PAP-148/CDC S R 1 G

2 G

3 F

4 H

5 H

Indochina-1/CDC R R 1 No inhibition

2 No inhibition

3 No inhibition

Indochina-2/CDC R R 1 No inhibition

2 No inhibition

3 No inhibition

4 No inhibition

Honduras- 1 /CDC U R 1 G

2 G

Paramaribo-5/CDC U R 1 H

2 H

FC-27/PNG U S 1 D

2 G

S= sensitive; R= resistant; U unknown.

bThe wells were labelled A to H; see text (p. 586) for the corresponding S-P concentrations.

The two isolates from south-east Asia (Indochina-I
and Indochina-2), which were in vivo resistant to S-P,
were not inhibited in vitro even at the highest
available concentration of the drug combination (well
H). The three other isolates, of unknown in vivo
susceptibility to S-P, were inhibited in various wells,
between D and H.

In vivo S-P tests in Haiti

Twenty-six patients were entered into the study
group (Table 2), comprising 19 males and 7 females,

with ages ranging from 7 to 50 years (mean, 21.3
years; median, 19 years) and parasitaemias ranging
from 3180 to 164 000 asexual parasites per /tl of blood
(geometric mean, 13 334).

In all patients, asexual parasitaemia was cleared by
the fourth day of follow-up. The parasite clearance
time could be determined in 23 patients, and ranged
from 1 to 3 days (mean, 2 days). Twenty-five patients
completed the 7-day follow-up, and 24 patients
completed the full 28-day follow-up; no recurrence of
parasitaemia was noted in any patient. Gametocytes
were found in 3 out of 26 patients on day 0, in 19 out
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Table 2. In vivo and in vitro tests for susceptibility to S-P (sulfadoxine-pyrimethamine) of Plasmodium falciparum in
Port au Prince, Haiti, January-February 1984

Patient Parasite count Asexual para- In-vitro test
sites cleared

No." Age (years) Sex Day 0 Day 7 Day 28 on day Pyrimethamine" S-P'

1 22 M 5 240 0 (G) 0 (G) 2 R F

2 19 M 4 280 0 (G) 0 (G) 2 Failed Failed

3 17 M 23 340 0 (G) 0 3 S D

4 14 M 5 500 0 0 2 S D

5 9 M 11 360 0 (G) 0 3 S D

7 15 M 16 240 (G) 0 (G) 0 (G) 2 S C

8 16 M 13 580 0 (G) 0 2 S D

9 26 M 18 940 0 (G) 0 (G) 2 S C

10 19 M 10 160 0 (G) 0 2 S C

1 1 16 F 31 220 0 (G) 2 S E

12 21 M 18 520 0 (G) 0 (G)' 1 S D

13 30 M 12 600 0 0 2 S D
14 38 F 3 820 0 0 2 S C

15 18 F 11 760 0 (G) 0 (G) 2 R F

16 7 M 9 820 0 0 2 S D

17 24 M 13 860 0 (G) 0 2 S D

18 19 M 9 880 0 0 2 R E

19 50 F 15 560 0 (G) 0 (G) 3 S D

20 26 F 3 180 2 S D

21 33 M 4 760 (G) 0 (G) 0 2 S C
22 26 M 51 600 0 0 2or3 S C

23 17 M 20 820 0 (G) 0 1 S C

24 22 M 164 000 0 (G) 0 3 or 4 Failed Failed

25 26 F 78 280 0 (G) 0 2 S D

26 13 M 3 400 0 (G) 0 (G) 1 Failed C

27 11 F 26 300 IG) 0 (G) 0 1 or 2 Failed Failed

Patient No. 6 was rejected.
S = pyrimethamine-sensitive; R = pyrimethamine-resistant.
The letter indicates the first well in which no increase of parasitaemia occurred over the 48-hour incubation period.
(G)= gametocytes present.
Seen on day 27.

of 25 patients on day 7, and in 8 patients out of 24 on
day 28.

In vitro pyrimethamine tests in Haiti
In 22 out of 26 (8507o) in vitro pyrimethamine tests,

an adequate increase in parasitaemia in the control
wells (minimum twofold increase) allowed interpre-
tation of the results (Table 2). In vitro sensitivity to
pyrimethamine was demonstrated in 19 of the 22
isolates, with parasite multiplication inhibited in wells
containing 0.04 Amol/l of pyrimethamine; 3 isolates

were in vitro resistant, inhibition being found only in
wells containing pyrimethamine at 2.56 zmol/l.

In vitro S-P tests in Haiti

An adequate increase in parasitaemia occurred in
the control wells in 420o (11/26) of tests using the 5/5
combination, in 38O7o (5/13) of tests using the 2/2
combination, and in 85%o (22/26) of tests using the
2/12 combination. In 12 isolates, an adequate
parasite multiplication was obtained with the 2/12,
but not the 5/5 combination; in one isolate, the
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reverse occurred; and in 3 isolates, no satisfactory
parasite multiplication was obtained with either
combination. In isolates in which more than one com-
bination yielded interpretable results, similar
inhibitory endpoints were obtained.

Table 2 illustrates the results obtained in 23
isolates. All results but one were obtained using the
2/12 combination. (The result in isolate 26 was from a
test using the 5/5 combination, the concomitant test
with the 2/12 combination having failed.) Eight
isolates had inhibition of parasite multiplication
occurring in the C wells, in the D wells, 2 in the E
wells, and 2 in the F wells. The 3 isolates that were

pyrimethamine-resistant in vitro were inhibited in
wells E (isolate 18) or F (isolates I and 15).

Determination of inhibitory endpoints using thick
smears was made in tests conducted with 7 isolates.
Isolates 15, 16, 17, 21, 22, 23, and 25, when assessed
by this technique, had less than 100%o of their asexual
parasites as ring stages in wells F, D, D, D, D, D, and
D, respectively. Parallel endpoint assessments by the
thin-smear technique in the same isolates showed
inhibition of parasite multiplication in wells F, D, D,
C, C, C, and D, respectively.

DISCUSSION

The S-P microtest, using a culture medium with
PABA and folate depleted and test plates predosed
with S-P, differed in several other aspects from the
microtest previously adopted for chloroquine and
mefloquine (12).
The incubation period was extended to 48 hours,

from the 24 hours used for the standard microtest. A
48-hour period covers the entire cycle of asexual
multiplication of P.falciparum and thus allows
exposure of all successive parasite stages to the effect
of antifolate drugs, which act mainly on the late
trophozoite and schizont stages (13). This is a parti-
cularly important prerequisite for observing
adequately in the field the effect of S-P in vitro, since
the synchronous ring-stage parasites collected from
patients rarely complete their schizogony within 24
hours.
The longer incubation period necessitated further

modifications of the test conditions. In both
laboratory-adapted isolates and in field-collected
parasites, optimal results in terms of parasite
multiplication in the control wells were obtained by
decreasing the cell suspension from 5 o, as used in the
standard microtest, to 2%, while increasing the
concentration of supplementary serum to 12%. These
conditions are similar to those used routinely in a
previously described in vitro 48-hour test (6). In
addition, comparative experiments indicated that a

better parasite multiplication could frequently be
obtained by inoculating the test wells with 100 p.l of
culture material instead of the 50 1l used in the
standard microtest, a fact possibly related to the
decreased effect of evaporation in wells inoculated
with the larger size inoculum.

Criteria for assessing the drug inhibitory effects in
the S-P microtest differed from those adopted for
the standard microtest. In the standard microtest,
which applies only to field isolates, the inhibitory
effect of drugs such as chloroquine and mefloquine is
measured on the maturation of synchronous ring-
stage parasites to schizonts over a 24-hour period. In
the S-P microtest, since a full 48-hour cycle of
schizogony is completed, the drug effect is evaluated
on the basis of inhibition of parasite multiplication.
This latter criterion can be applied to laboratory-
adapted, asynchronous isolates as well as to the
synchronous parasites freshly collected in blood
samples from patients.

Evaluation of the inhibitory endpoints using thick
smears, a procedure familiar to field personnel, was
tested during the field studies in Haiti. This yielded
results that correlated satisfactorily with those
obtained by assessment of parasite multiplication on
thin smears. This correlation was not surprising, since
a decrease in the proportion of ring-stage parasites
among the total asexual parasites reflected the action
of antifolate drugs (a decreased production of second-
generation rings, associated with an accumulation of
abnormal first-generation late trophozoites and
schizonts).

In repeated experiments with five laboratory-
adapted isolates with documented in vivo responses
to S-P (or similar antifolate drug combinations), a
correlation was found between the in vivo responses
and the responses observed in vitro in the S-P micro-
test.

Three laboratory isolates known to be sensitive in
vivo to S-P were all inhibited in vitro by the concen-
trations available in the plates. The inhibitory end-
point for these isolates varied, depending on their
susceptibility to pyrimethamine. The isolate that was
pyrimethamine-resistant in vitro (PAP-148) had a
higher S-P-inhibitory endpoint (F, G, or H) than the
two in vitro pyrimethamine-sensitive isolates (PAP-
135 and PAP-144), in which inhibition occurred in
well D.

In contrast, the two in vivo S-P-resistant labora-
tory isolates (Indochina-l and Indochina-2) were not
inhibited even at the highest concentration available
(well H) in the plates provided by WHO. Additional
studies indicated that substantially higher concen-
trations (S/P = 50 000/625 picomol per well) were
necessary to inhibit these isolates (P. Nguyen-Dinh,
unpublished).
The inhibitory endpoint did vary occasionally in
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different experiments with the same isolate (e.g.,
PAP-148 and FC-27). Whether this is attributable to
intrinsic variations in experimental conditions,
especially the content of PABA or folic acid in the
serum or erythrocytes used, remains to be investi-
gated.

During the field studies in Haiti, no in vivo
resistance to S-P was detected. All infections
responded rapidly in vivo to treatment with S-P, and
asexual parasitaemia did not recur in the 24 patients
who completed the 28-day follow-up period. The
parallel in vitro tests with pyrimethamine demon-
strated pyrimethamine resistance in 3 of the 22
isolates successfully tested. These combined in vivo
and in vitro findings were consistent with those made
14 months ago in the same area (4).

All isolates successfully studied in vitro during the

Haiti field studies were inhibited by S-P at concen-
trations encountered in the test plates. As previously
noted with culture-adapted parasites, the in vitro
S-P-inhibitory endpoint for these S-P-sensitive
parasites appears to be related to their susceptibility
to pyrimethamine. All but one of the in vitro
pyrimethamine-sensitive isolates were inhibited at
concentrations of S-P (wells C and D) that were lower
thaii those required to inhibit the in vitro pyrimetha-
mine-resistant isolates (wells E and F).
These initial studies delineated the conditions

suitable for conducting the S-P in vitro microtest
and yielded encouraging results. Additional studies,
particularly field investigations in areas with S-P-
resistant parasites, remain to be conducted before the
value of the S-P in vitro microtest can be fully
evaluated.
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RESUME

MISE AU POINT D'UN MICROTEST IN VITRO POUR DETERMINER LA SENSIBILITE DE PLASMODIUM FALCIPARUM
A LA SULFADOXINE-PYRIMETHAMINE: ETUDES AU LABORATOIRE AINSI QUE SUR LE TERRAIN

A PORT-AU-PRINCE, HAITI

Un microtest in vitro, destine a evaluer la sensibilite de
Plasmodium falciparum a la sulfadoxine-pyrimethamine
(S-P), a e mis au point d'apres les directives de l'OMS.
L'acide para-aminobenzoique et l'acide folique ont et
elimines du milieu de culture utilise; les cupules d'epreuve
ont recu d'abord de la sulfadoxine-pyrimethamine dans un
rapport constant de 80:1, puis les parasites ont et incubes
pendant 48 heures. La multiplication optimale de ces
derniers a e obtenue avec une suspension d'erythrocytes a
2% dans un milieu additionne de 12% de serum. Au cours
des etudes in vitro sur des isolements adaptes au laboratoire,
les types de reponses obtenus ont permis de distinguer 3
isolements ayant une sensibilite in vivo bien connue a la S-P
de 2 isolements ayant une resistance in vivo bien determin6e
a la S-P. En outre, parmi les 3 isolements S-P-sensibles, la
concentration finale inhibitrice de S-P etait plus elevee pour
un isolement resistant a la pyrimethamine in vitro que pour 2

isolements qui etaient pyrimethamine-sensibles in vitro. Ce
microtest a la S-P a et ulterieurement evalue dans des
etudes combinees in vivo et in vitro a Port-au-Prince, Haiti.
On a traite 26 malades infectes de P.falciparum avec des
doses usuelles de S-P, ce qui a amene une disparition rapide
de la parasitemie, sans qu'il se produise de recurrence chez
les 24 malades suivis pendant toute la periode prevue de 28
jours. Des tests in vitro effectues parallelement avec la
pyrimethamine seule, ont revele 3 isolements resistants a la
pyrimethamine sur 22 tests reussis effectues sur des
echantillons de sang des malades. Dans 23 tests a la S-P
reussis, les parasites qu'on savait sensibles a la S-P in vivo
etaient inhibes par des concentrations de S-P qui etaient
generalement plus basses dans le cas des isolements sensibles
a la pyrimethamine in vitro que dans celui des isolements
resistants a la pyrimethamine in vitro.
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