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Aldehyde-fised cells sensitized with Plasmodium: knowlest and . faleiparum
antigens were tested with sera from 12 vivar and P. faleiparm infeetions, Titers
were improved by use of a mixture of cells sensitized with the two antigens,

The sensitivity of Plasmodium knowlesi antigen
to human malaria species has beea found to he
g1, for I’ vivar and 86, for P, faleiparum.
Further evaluation has shown that the sensitivity
of the P. Fnowlesi antigen for eluates of filter
paper from individuals infeeted with human
malaria species was 82, (). The titer response
of an antigen with a serum i~ a measure of its
reactivity. The reactivity of o knowlest antigen
with . vivar sera is slmost the same as that of 2.
vivar antigen. With some o faletparum  sera,
however, . knowlesi antigen produces lower
titers than those ohtained withe £20 faleiparum
antigen.

In wreas where P faleiparum s the pre-
dominant malaria species, we noted adecrease
sensitivity of the indireet microhemagglutinetion
(IMILA)  test,  particalarly  with sera from
children. Tir the belief that this iay be due to the
decreased reaetivity of the P knowlest antigen
with P faleiparum <era, we attempted to evaluate
a mixture of PP knowlesi and Po falerparum
antigen to see if the titers obtamed with the
mixture of cells were higher.

Fresh human type 0" cells were washed and
fixed with pyruvie dehyde overmght. After
tunning, the cells were lised with ghitaraldehyde.
Details of this procedure are deseribed else-
where (20, Oue bateh of double aldehyde-fised
colls was sensitized with P knowlest antigen
which was obtained from infeeted rhesus monkey
(2). A second bateh was sensitized with [,
Saleiparum antigen which was obtained from an
infeeted Aotus monkey by a method similar to
that deseribed by Rogers et al. (5).

M of the positive sera were submitted to the
Center for Disease Control, Atlanta, Ga., by
various military organizations or state health
lnboratories. These samples were selected from

lide-dingnosed cases of malaria. Inall, there were
13 sern from patients with 17, vivar and 13 sera
from patients with 1. faleiparum infeetion. All
negative control sera were obtained from em-
plovees of the Center for Disease Control who
had no b tory of malavia infection or of travel
outside of ae United States. The INFHA test was
performes by mierotitration plastie plates.
The sern were tested against eells sensitized with
() P knowlest anteen, (i 1 faleiparon antigen,
and (i) a combinaiion of the two mixed ina
rtio of 1:1 The results are <hown in Table 1.
Two P, vivar sera (ho. 9 and o 139 lad the
st titers with both antigens, but the reniuning
11 sera had higher titers wath the 17 knoelest
antigen. One of the P2 faleiparum serac (no. ) had
the <ume titer with hoth antigens, hut the other
12 sera had higher titers with the P faleiparum
than with 2. knowlesi antizen.

When the cells sensitized with 72, knowlest and
P faleiparum antigens were mised i 121 ratio,
most of the titers of £, virar sers were lower or
equal to the titers obtned with the P knowlest
antigen but were nuarkedly higher than those
obtained with the P. faleiparun antigen. The
sume trend was true Tfor the PP faleiparum sera.
The titers were markedly gher than those ob-
tained with the P2 knowlesi antigen and shightly
Jower than those obtaned with the homologous
antigen.

Titers of some ser with the b antigen were
Jower than the titers obtained with homologous
antigen (e.g., no. 59 and 66 for I’ rivar and no. 15
and 20 for P, faleiparum), but the titers improved
considerably  over  the  heterologous antigen.
Thus, the use of 1:1 antigen for serum samples
having antibodies tor P, vivar and ' foleiparum
is superior to the use of P virar or P. faleiparum
antigen alone.
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Tanik 1. IMHA titers of serum from patients with malaria infeclion and normal controls®

L. iased?
CDC* code no. Slide dingnosis P, knowlest antigen | P, falciparum untigen f:lcl‘pz::fylr:azll i)

139 P. vivax 4,000 4,000 4,006
0 P. vivax 250 256 512
10 P, vivar 4,006 512 4,006
4 P. vivar 512 16 250
30 P. vivar 2,048 128 1,021
50 . vivazx 1,024 64 250
117 P, vivax 512 16 250
52 P. vivax 512 128 512
66 P. vivax 4,000 G4 1,024
77 P. vivaxr 250 16 128
90 P. vivax 1,024 16 266
S-7 P. vivax 2,048 64 1,024
97 P. vivax 250 64 128
(] v P, falciparum 250 256 256
8 | P. faleiparum 128 4,006 2,048
16 P. falciparum 32 1,024 250
29 P. faleiparum 16 512 64
64 P. falciparum 128 2,048 256
118 P. faleiparum 128 4,000 1,024
132 P. faleiparum 04 1,024 1,024
167 P. falciparum 256 1,024 512
57 P. faleiparum 32 1,024 128
17 P. faleiparum 4 612 256
S-A . falciparum 250 4,006 1,024
S-Be P. falcviparum 2506 4,000 1,024
S-8 P. falciparum 250 4,000 1,024

Control sera® 0 (9) 0 (10) 0 (13)

2 (6) 2 (6) 2 @)

4(1) 8 (1) 8 (1)

8 (2)

o (D, Center for Disease Control.
» Piters less than 16 are considered negative (5).

< Numbers in parentheses refer to the number of sera tested.

There have been reports indicating some cross-
reactivity between human and simian plasmodin
with the IMHA test. For example, P. cynomolgi
antigen has been reported to give high titers with
P. vivar sera and low titers with I, faleiparum
sert. On the other hand, P, coatneyt antigen
pave high titers with . faleiparuwm sera and low
titers with P2, vivar sera (6). Some of our findings
are in agreement. with Mahoney et al. (1), who
used P, knowlest antigen and obtained higher
titers with . vivar than with P. falciparum sera.
Cross-reactions  between human  and  simian
malirin have also been reported by Collins et al.
with the fluoreseent-antibody test (1).

A previous study in this laboratory (2) has
shown that stable sensitized cells ean be stored at
4 (" for several months. Since a majority of the
positive sern reecived for malarin diagnosis is
from either P, vivar or . falciparum infections,

the use of & combination of the cells sensitized
with P. knowlest and P. faleiparum antigen will
increase the reactivity of the IMHA test for
detecting malaria antibodies to P. falctparum.
Furthermore, the use of stable sensitized cells will
reduce the routine duily work required for the
IMHA test and may improve the reproducibility
of the test (2).
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