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SEROLOGIC DIAGNOSIS OF MALARIA
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PIO/T 931-17-511-485-72-3106759

Amendment #4

Purpose and Scope of Pro ject

Program is designed to develop simple, rapid, sensitive, and specific
serologic methods for the diagnosis of malaria which are applicable
for epidemiologic and clinical purposes.

In an effort to develop methods that may be applicable in the world-
wide malaria cradication program for surveillance and other purposes,
this laboratory has concentrated its effort on the evaluation and
standardization of the indirect hemagglutination (IHA) technique for
the detection of malaria antibody. Studies on the indirect fluorescent
antibody (IFA) test are being made to define the extent of cross
reaction and sensitivity of speciation.

A. Studies on the Indirect Hemagglutination (IHA) Test
I. Antigen Studies

Procedures modified from those of Chavin (Milit. Med., 131: 1124,
1966) and Wellde et al. (Milit. Med., 134: 1284, 1969) have been
employed in attempts to isolate antigens from lysates of red blood
cells infcected with Plasmodium knowlesi. This technique, involving
precipitation with rivinol, has produced an antigen with greatly
increased stability. This antigen has been lyophilized with success
and remains stable for at least 6 wecks when the lyophilized
material is held at room temperaturc. Studies on the sensitivity
and specificity of this antigen preparation arc presently under

way.

Investigation has continued on the use of gluteraldehyde as a
stabilizing agent for human group "O" erythrocytes. Cells treated
in this manner can be satisfactorily sensitized following storage
at 4 C for at least 4 months, Studies are now in progress to
determine if these cells can be sensitized with antigen and
lyophilized while maintaining all their activity.



II.

Serocpidemiologic Studies
a, Haiti:

Dr. Mathews traveled to Haiti in April and collected a total
of 677 sera and filter paper bloods from persons living in
areas of high, intermediate, and low malaria endemicities.
This serologic evaluation confirmed the patterns of malaria
distribution and indicated one area where occult malaria may
be occuring. Plans for confirmation of this observation arc
being implemented. Further studies on the epidemiology of
malaria in Haiti are being planned.

b. Pakistan:

Studies in collaboration with Dr. M. Rahman in East Pakistan
have been initiated. Over 1,300 filter paper samples have
been tested to date. These samples originated in two arcas:
one with a 4-year control program and one where the control
program is being initiated. These studies will continue and
will prove invaluable in demonstrating the serologic response
in populations where malaria is being controled.

¢. New Guinea:

Studies with Dr. J. J. Saave in New Guinca are continuing.

The quantity and quality of data provided by Dr. Saave have
necessitated the use of the computer facilities for processing
the data. Programs for this are being prepared and some of
the analyses should be available in the near future.

d. Brazil:

Approximately 1,500 samples from the interior of Brazil have
been tested in conjunction with the Central America Malaria
Research Station (CAMRS) and the Malaria Program, CDC. These
studics demonstrated a very low level of malaria in an arca
under consideration for studies by CAMRS. The serologic results
werc confirmed by slide examination, and this program is being
re-evaluated.

e. Philippines:

Protocols for a large-scale serologic survey of malaria in the
Philippines arc currently being prepared. This study will be
conducted to assess the distribution of malaria as determined
by serologic and classical methods.



B. Fluorescent Antibody Laboratory

I. Evaluation and Development of the Indirect Fluorescent Antibody
(IFA) Test for Malaria

a. [Lfforts are being made to obtain 2 chimpanzees from the
Air Force to maintain Plasmodium ovale for antigen. At the
present time we do not have a source of this species.
Facilities to house the animals (cages and animal room) are
being prepared.

b. Studies on the significance of high malarial antibody
titers in students residing in the United States, with a
history of lifetime residence in endemic areas for malaria,
have been extended. Individuals with high titers not treated
for malaria have maintained their titers for 2 years. Thirty
foreign students with malaria titers have received curative
treatment and will be tested at various time intervals for

2 years. If these individuals do have cryptic malaria as
indicated by the consistent titers of the untreated group,
their titers should be reduced after curative treatment.

c. A guest researcher, Dr. Colin Ludford sponsored by the
Australian Meat Institute, is now in the laboratory investi-
gating cross rcactions between Babesia and Plasmodium,

Initial investigations indicate a great deal of cross reactivity
between the two genera. The significance of this serologic
activity will be evaluated with regard to the diagnosis of
malaria by FA.

d. Sipnificance of malaria antibody titer in the U, S.
nationals with long residence in arcas endemic for malaria

is being assessed. A battery of 100 scra from U. S. mission-
arics living in endemic areas were rcceived from Dr. J. Frame,
a medical missionary physician in New York., Only 5 of the 100
individuals had positive serologic reactions. These persons
will be treated and followed serologically to determine if
antibody titers diminish after trcatment.

II. New Studies Being Planned

A cooperative project with the Southwestern Foundation for
Research and Education, San Antonio, Texas, is planned for
further work on Hepatocystis, a blood parasite of the baboon
closely related to malaria, and its cross reactions with
Plasmodiun,




C. New Developments in the Program

To assist the epidemiologic aspects of this program, a biochemist,
Dr. David Farshy, has been detailed for 3 months to the Malaria
Serology Laboratory. Dr. Farshy will be given the responsibility
of preparing stable gluteraldehyde-sensitized red cells for
serologic studies,

Dr. Hans Lobel has been detailed to the Malaria Serology Laboratory
in the role as a medical epidemiologist. Dr. Lobel will assist in
designing field studies, in preparing computer programs for
processing and handling serologic data, and assist in evaluation
of the filter paper method.

More emphasis is being placed on designing fiecld studies to evalu-
ate the various paramcters of the hemagglutination test.
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Current Work Plan

The indirect hemagglutination (IHA) test is being developed primarily
to measure the intensity and distribution of malaria in countries
wvhere the disease is a public health problem. This project will have
three major goals in FY 1971,

A, The improvement of Antigen Stability.

The antigen preparation presently in use in the laboratory is
very labile and is not suitable for use in the field. Stabili-
zation of the antipgen will allow wider application of the 1HA
test as a field tool. Preliminary studies have indicated that
selcctive precipitation of antigenic components with the compound
rivinol results in a product which is rcactive and rcasonably
stable, This work will be intensified, using gel filtration and
ion exchange chromatography in conjunction with rivinol to produce
a morc stable antigen. These studies will require incrensed
numbers of experimental monkeys for growth of Plasmodium knowlesi,
additional materials, but no major cquipment purchasces arc
anticipated.

B. The Dcvelopment of Stable, Scnsitized, Red Blood Cells Which Can
Be Uscd Under Field Conditions.

A number of aldehydes have been found to stabilize human type 'OV
red blood cells. Stable red blood cells which can bLe coated with
antigen and preserved by drying or freezing would enhance the use-
fulness of the THA test under ficld conditions. A biochemist,

Dr. David Farshy, has been detailed to the Malaria Scrology Labo-
ratory for 3 months to work on the stabitjzation problew. The
plan of work will involve the use of gluteraldehyde-treated rved
blood cclls in conjunction with experimental antigen fractions
under development.

C. Continued Ficld Evaluation of the Serologic Method of Malaria
Surveillance.

Field cvaluations are being carried out in New Guinca, Brazil,
Haiti, Last Pakistan, and the Philippines to determine the efficacy
of the IHA test in relation to the traditional malariomcetric methods
by which present anti-malaria cfforts arce guided. These studics

are being developed to demonstrate serologic profiles of persons
living in arcas with varying endemicitics of malaria and in various
phases of cradication. The 3 specific problems that will be dealt



with in these studies are: 1) the persistance of malaria anti-
bodies in persons living in areas which have been freed of malaria;
2) the delimitation of areas vhere malaria transmission occurs,

and 3) the significance of mean titer levels in populations with
varying malaria endcemicities. Further studies will be carried out
using the filter paper collection method to further quantitate its
usefulness in ficld collections.

Implementation of field studies will require increased travel by
the staff of the Malaria Serolougy Laboratory. Dr. Hans O. Lobel,
a medical epidemiologist, has been detailed to the laboratory to
serve as liaison between field and laboratory personnel. Field
studies will require on-site inspection of conditions, review of
records, consultation with ficld personnel, and collection of
special material for cvaluation,

Increased data production from ficld studies has necessitated the
development of a data processing system utilizing available com-
puter facilities. This system will become operational within the
next year and will result in faster, more accurate interpretation
of ficld data.





