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OBJECTIVE : To investigate the effect of the antimalarial drug Fansidar on

human lymphocytes response to plant mitogens and allogeneic cell surface
antigens,

BACKGROUND : Fansidar is presently used widely in Thailand as an anti-malarial
drug by the National Malaria Eradication Project, the Military, and for self-
treatment, Recently, questions have arisen concerning the possible adverse
effects on the hematopoietic system that long-term prophylactic use of the drug
may have (1, 2).

Recently, a mitogenesis inhibition assay in our laboratory showed atypical
results when pooled convalescent sera obtained from patients with falciparum
malaria and being treated with Fansidar was added to normal lymphocytes.
Normally, sera obtained during the convalescent phase of illness does not
inhibit mitogenesis, however pooled convalescent sera from patients treated
with Fansidar did inhibit mitogenesis of normal lymphocytes. Since mitogen
stimulation has been used as an indicator of general cellular immune responsive-
ness, the in vitro inhibition seen with pooled patient's sera could indicate a
drug-induced suppression of : '

(1) the immune response of individual recovering from malaria infection,
and/or,

(2) general immune competence of lymphocytes from uninfected individuals.

Both components of Fansidar, pyrimethamine and sulfadoxine, have been:
shown to adversely effect hematopoiesis in humans when the drugs were taken
daily for extended periods (1, 2, 3). Thus, it is possible that Fansidar,
taken routinely for prolong prophylactic purposes may likewise adversely effect
the individual's immune competence.

We are presently using the mitogen inhibition assay to :

(1) confirm that convalescent sera from patients treated with Fansidar
(two tablet regimen) inhibit the mitogen stimulation of normal lymphocytes.
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(2) determine if chemoprophylaxis with Fansidar can alter the mitogen
response of lymphocytes in individuals receiving a single three tablet regimen,
or if mitogenesis inhibiting activity is present in sera from individuals on
long term (20 weeks) chemoprophylaxis (two tablets every 2 weeks),

METHODS : The effect of pyrimethamine, sulfadoxine or "serum regulatory
factors" on the response of test lymphocytes was assessed using a standard
mixed lymphocyte culture (MLC) or mitogen stimulation assay (4). Lymphocytes
were isolate as previously described (5). Cell viability was assessed by
trypan blue dye exclusion to determine drug toxicity against test lymphocytes.
Stock solutions of pyrimethamine or sulfadoxine, kindly supplied by Drs.
Scholar and Richle (F. Hoffmann-La Roche & Co.), were prepared as follows :

(1) Sulfadoxine 10™> molar (MW 310.3)

250 ml1 solution

Sulfadoxine 77.58 mg
NaOH 0.IN ad pH 7.0 2.1 ml
HZO (ad injectionem) ad 250 ml

The drug was suspended in a portion of HZO’ then the salt was formed by
adding under constant stirring approx., 2,1 ml“of 0.1 N NaOH to reach a final
pH of 7.0. '

The remaining H, O was added to the final volume of 250 ml; the solution
was membrane-filtere% (0.2 um pore size) and autoclaved for 20 minutes at 120°C,

(ii). Pyrimethamine 10“4 molar (MW 248.,7)

250 ml solution

Pyrimethamine 6.23 mg
HC1 0,1 N ad pH 4.0 1.03 ml
H20 (ad injectionem) ~ad 250 ml

The drug was suspended in a“portion of H O, then the salt was formed by
adding under constant stirring approx. 1.03 mI of 0.1 N HCl to reach a final
pH of 4,0,

The remaining H, O was added to the final volume of 250 ml; the solution
filtered through a 0.2 um (pore size) membrane filter (e.g., Millipore GS)
and autoclaved for 30 minutes at 120°C,

Drug or "serum regulatory factors" effect on in vitro assays was assessed
by adding media containing either 20% (v/v) control serum and drug or media
containing 20% test sera to cultures containing either normal, autologous or
allogeneic lymphocytes, then performing the assays as described above. In some
cases control sera was obtained from patients treated with quinine.

Results of isotope incorporation are expressed as either stimulation index
(SI), calculated as described (1), or as raw counts per minute (cpm).
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RESULTS : The results of the in végro’pyrimethamine or sulfadoxine drug assays
are presented in Table 1. When 10 ~ molar concentrasion of pyrimethamine was
added to mitogenesis or MLC assays an inhibition of “H-thymidine uptake of
61.3%, 53.5% and 51.7% was seen in cultures stimulated by PHA, Con A and PWM,
respectively. Inhibition of the MLC was 34,7%. No significant inhibition was
found in mitogenesis or MLC assays in which sulfadoxine was added., The marked
suppression of lymphocyte blastogenesis in cultures containing 10 = molar
pyrimethamine was not due to drug toxicity as shown by Table 2. '

Sera from individuals receiving Fansidar chemoprophylaxis for up to 20
weeks were collected during weeks 6 and 20. The sera were tested in the mito-
genesis and MLC assays to determine if prolong use of the prophylaxis doses
of Fansidar alters the response-of lymphocyte when assayed with 20% (v/v) sera
from these individuals.

Table 3 and Table 4 suggest that sera.obtained from Thais during the 6th
and 20th week of Fansidar chemoprophylaxis has little effect on the ability of
mononuclear cells to respond to mitogen and allogenic cell surface antigen
stimulation,

We are presently analysing the raw data to determine if any relationship
exists between the level of stimulation of the various cultures and the level
of sulfa in the individual sera. .

Serum sulfa levels were highly variable and raise the question of the
validity in using sulfa drug levels as an indication of Fansidar serum drug
levels, This is especially true if serum is not obtained at the same time,
post drug administration, from each individual throughout the 20 week test
period. :

Table 5 shows the effect that pooled patients' sera, collected before and
after Fansidar treatment, had on the level of isotope incorporation in mitogen
stimulated normal lymphocyte cultures, Acute patients' sera collected before
treatment, from both of the groups eventually treated with either quinine or
Fansidar, inhibits mitogenesis by normal lymphocytes. This is in agreement
with the findings of Wells, et al, (1) in which serum from acutely ill malaria
patients (P.f, & P.v.) added to normal lymphocyte cultures prior to mitogen
stimulation inhibits mitogenesis. .

When pooled convalescent sera is added to lymphocyte cultures, sera from
patients treated with quinine has no mitogenesis inhibitory effect. The SI
of cells treated with 28 day sera from quinine treated patients is not signi-
ficantly different from that of cells receiving media supplement with sera
from pooled, uninfected, untreated individuals. However, sera from patients
treated with Fansidar obtained 28 days after treatment still had high mito-
genesis inhibiting activity to all 3 mitogens tested. Further studies may
help to determine if the inhibition is due solely to Fansidar treatment or if
the continued inhibition is due to the predisposing malaria infection in com-
bination with Fansidar treatment,

Another experiment designed to see if Fansidar chemoprophylaxis (three
tablet therapeutic regimen) altered an individuals' lymphocyte response to

-
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mitogen was recently completed. Lymphocytes were tested from individuals
before beginning Fansidar prophylaxis and 14 and 28 days later. Each lympho~
cyte population was tested in a mitogen inhibition assay on the day of collec-—
tion against normal, autologous patient, and allogenic patient serum, No
consistent, significant differences were seen in any of the tests. However,

a larger number of individuals will have to be examined to assess the role of
Fansidar and drug-induced suppression of human lymphocytes,
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Table 2, Effect of Pyrimethamine and Sulfadoxine on

Lymphocyte Viability

% Viable After 4 Days of Culturing

A + Media 73
A+P@a0™h 74.3
A+ P(107°) 82.5
A+PQo0"% ) 78.5
A+ s@0™%) 82
A+ 8(107) 88.5.
A+s@o™® 86
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