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SEROLOGIC DIAGNOSIS OF MALARIA

PASA Control No, RA(HA) 5-68

PIO/T 931-17-511-485-72-3106759
Amendment # 4

Purpose and Scoﬁe of Project

The project is designed to develop simple, rapid, accurate
methods for the serologic diagnosis of malaria which would
be applicable in the worldwide malaria eradication program,

Toward this end, this laboratory has concentrated its efforts
on the evaluation and standardization of the indirect hemag-
glutination technique (IHA) for the detection of malaria anti-
body for epidemiological studics and the indirect fluorescent
antibody test (1FA) for diagnostic and scrologic speciation of
malaria,

Studies on the indircct hemagglutination (JTHA) test

1.

II,

Studies on the epidemiology of malaria in Haiti

Dr, Treses €, Fooon vieited vith. Dr, Hons Lobel, Chief Malerin
Advisor, Malaria Eradication Program, on October 30-November 2,
1969, in Port-au-Prince, Haiti. A protocol was made to collect
sera {rom above 500 meters, in an area with a current outhreak
of malaria and in the area ncar the Hospital Albort Schweitzer,
In the latter arca, emphasie will be made on colleeting sera
from young children since malaria is believed to be under control,
If this is true, sera from young pcople born and rcered in this
area should be negative or of low titers in comparison to other
areas in laiti, Dr., Henry Mathews is scheduled to depart for a
two-veck collecting trip April 5-18, 1970 to initiate this study.

Studies on the use of stable, sensitized cells for seroepidemiology

Investigation has continued on the production of a stable, sensitized
human group "0' red cell as an antigen carrier. Modifications in
published procedures for the preparation of gluteraldehyde-trecated
cells have made this type cell almost as sensitive as fresh, tanned
red cells., Studies are now under way to determine the stability of
these cells, Modified gluteraldchyde-treated cells now appear to

be superior to other types of preservation, i.e,, formalin or
pyruvic aldehyde treatment.



Altermnative methods to tannic acid for coupling antigens to cells
have been investigated. The use of barium chloride and chromium
chloride as coupling agents were attempted without success, Bis-
diazotized-benzidine (BDB) in preliminary studies on gluteraldehyde
and formalin-treated cells appears to couple antigens well enough
to warrant further Fvaluatlon. These studies are being implemented.

III. Studies on the stabilization of antigen for the IHA test

Malaria antigens isolated from various infected organs of human
origin (Williams & McFarlane, 1968; McGregor et al,, 1966) prompted
a search for similar antigens in organs ot infected rhesus monkeys,
Brain and spleen tissue from infected monkeys were disrupted and
antigen extractions attempted., The product obtained produced non-
specific agglut ination which was not reduced by the addition of
stabilizcrs such as normal rabbit serum, bovine albumin, or poly-
vinylpyrrolidone., Future studies on antigens of this type will be
held in abeyance pending oulcome of more promising wethods of
extraclion,

Following the methods of Wilde et al., (Military Mcdicine 134: 1284,
1969) attempts have been madc to isolatu antigen from lysates of

red cells infected with Plassadium knowlesi and Po falciparum,

Antigen fractions obtained {row ammoniu sulfate and rivanol  precipi-
tation in conjunction with column chromatography on DAY and gel
Fidtvasion with Sophedow CL200 gre bedoe cunlunted Jhero studies,
with the collaboraticn of Dr. Shirley L. Maddicson, have produced
antigens with improved stahitity but rceduced sensitivity., TFractiona-
tion of the crude sntigen materiel reanlte fnloss of sensitivity,
probably due to thormolability of the antigenic naterial, Al present
the equipment necessary for maintaining low temperatures during
fractionation is not available. The premising resulte obtained from
the efforts to date warrant continued cnphasis on these methods,

The purchasc of equipment to fractionatc lysates in the cold has been
budgeted for the next fiscal ycar,

IV, Seroepidemiologic studies
The following studies have been completed:

New Guinea: 205 sera - part of continuing study with Dr,J, J. Saave

Afghanistan - 1115 sera - in collaboration with Drs, Anderson
and Buck, Johns Hopkins University

Pakistan - 266 filter paper samples - study of urban malaria in
Karachi



VI.

. Foreign students - 170 sera - study of antibody prevalence and

persistence in foreign students in the U.S.A, -
with Drs, Sulzer and Dover

Uganda - 300 sera - malaria antibody prevalence in persons with
Burkett's lymphoma - Dr. Feorino - NCIC

Ethiopia - a) 235 filter paper specimens - part of continuing
study of malaria distribution

b) 514 filter paper specimens: Malaria antibody
distribution in Gambela, Ethiopia,with Dr.
Armstrong, NAMRU 3,

Haiti - 97 filter paper specimens as part of pilot project

Miscellaneous - 58 Ateles sp. monkey sera - study of antibody
persistance in this experimental host,

New studies being planned

1. Brazil - Preliminary discussions are under way to determine
the feasibility of collaborating with the staff of thc Central
Amrica Mataria Kescarch Station in a series ol studies to be
undertaken in Brazil,

2. East Pakistan - A changc in assignment for Dr, M. Rahman from
Karachi to Dacca has required modification of the study of
urban malaria, The distribution of walaria in the western
regions of Last Pakistan will be studied in collaboration with
Dr. Rahman and his staff,

Publications
Accepted for publication:

Kagan, I. G., H. M, Mathews, W. A, Rogers, and J, Fried.
Serocpidemiologic studies by indirect hemagglutination tests for
malaria. 1, Military recruit collections from the United States,
Brazil, Colombia, and Argentina

Bull., W, H. O,

Mathews, Henry M., Georpe U, Fisher and Irving G. Kagan. The Persistence
of malaria antibody in Tobago, West Indies, following eradication as
measured by the indirect hemagglutination test

Anerican Journal of Tropical Medicine and Hygiene.



Submitted for NCDC clearance:

Mathews, H, M,, J. A, Fried, and I, G. Kagan

A seroepidemiologic study of malaria in the Republic of the
Philippines by the indirect hemagglutination test,

Fluorcacent Antibody Laboratory
b

Evaluation and developwent of the indirect fluoreescent antibody (IFA)

test for malaria

a)

b)

c)

LAt the present time, &1l human malaria except Plasrodium ovale

can be maintaincd in » cimian host., The oaly simion host for

P. ovale is the chivpanzee,  Ae sron as {acilities arc available
to house the chimpanrzec, innrulation of husan strains of P,

ovale will be made, Funds to catablish sach a Tacility are being

reque sted in next years budeot,

The significanc¢ of the IFA titer has boen cvaluated in young
milJitary returncee who have received curztive tresraont, In

this group thoe Uirey diminichics to less tha 12y ia six

months, An individual with a titer of 1:2006 or preaster six
months after trestront is belicved to be g treatmone railure,

Many students reeident in the US. with a history o liictime
residence in cndemic arveas for melaria heve a poereistont high
malaria antibody titcer with no evidence o in“ection, We

belicve such individials pose a toreat o blood donars in trang-
fusion cascs and as a source of infection Lo mosquitoes in control
and non-endewic arvcas bevause they may have cryptic or ocoult
malarla, To study this question, bleod from 163 forcign students
in five United States universitics representing African and
Asiatic origins have been teated foy malaria antibody,  Thirty
individuals in thrie colleges with malaria antibody titers have
been given curative tyeatniont for malaria and their corologic
titers will he followed for at least one vear at throo-month
intervals, Individuale in two collepges will not be treated and
will serve as a contrel. If the treated jndividuals do indeed
have cryptic walaria, a fall in serologic titer would he expectced
with no diminishiny of titer in the contro! group,

Antisera obtained from a human with a Babcsia infection was
_____ P. faleiparum antigen in
the IFA test, To further explore cross reactions of the two
genera of blood parasites, antigens of four species of Dabesia
have been prepared. Initial tests indicale that cross reactions




between the two genera may be as great as Ccross reactions
within each of the genera, This would be the first reported
instance of such an intergencric cross reaction in the

malaria TFA tests if evaluation of this question substantiates
early pilot studies.

Liver shunt therapy has been recently introduced for cascs of
hepatic coma. The baboon is often utilized as the donor animal
in this clinical procedure. Since about one-fourth of wild
baboons are known to have infections with lepatocystis, a genus
of blood parasites clusely related to malaria, persons so treated
may be exposed to this parasite. A Hepatocvsatis antipen was
prepared, and sera of 15 baboons with fepatoevetis infection and

four with no infcction were tested,  Eleven of the 15 anitals

~gave positive resctionss the unini coted ones were necative.,  When

thesc same scra were tested with walaria antizons, 21l were
1

positive (hoth thosc dniected aad those not infeeted) with I,
all were nepative with Poovivar aad some werce positive

with I'. naleriae, A test for icpetocystic infection js available

if needed and the cross reactions vith matarvia antigcne 1s under
)

Significance of anlibady titer in U. 5. nationals with lJong
residence in areas cndouic for malaria will be acscssed. A
battery of 100 seva Jrom U, S, migsionarice living in endemic
arcas from Dr. Fraue, a medical wissionary physician in New York,
has been acquired, Persons foimd to have positive scrnlopic
reactions will bhe given curative treatment and follewed Lo
determine if antibody titers diminish aiter treatment.

Cross reactions in the malarb IFA test will be investigated
further. A gucst rescarcher, sponsored by the Australian Meat
Institute, will spend three months in the FA laboratory during
the summer of 1970 fer the purposc of exploring the babesia-
Plasmodiuwn cross reaction system and its significancw~?Hm"-—

d)
falciparus
investigation,
Nows rtoedioe b odne nlann
1.
2 L]
diagnostic scrology.
3.

Antisera fron a primitive tribe of Bolivian Indians have been
found to pive strong reactions to P, vivax and P, malariac
antigens but with very weak or no reactiouns to P, {ﬂl{jﬁiﬁﬁﬂ.
A similar scrology response has been observed with sera from
Africans who give positive responses with some malavia species
antigens but not with P, vivax, It has been postulated that

infection wilh one or nore species of humen malaria will produce



IIT.

Iv,

cross reacting antibodies to all other species in a population,
Studies will be designed to explore this question further,

Papers presented at meetings

1. Three papers wexe presented at the Joint Meetings of the
American Society of Tropical Medicine and Hygiene and
The American Socicty of Parasitology held in Washington, D, C.,
November 1969,

a) A long-term, high-level peripheral parasitemia due to
Plasmodium brasilianum in the spider monkey, Atcles

geoffroyi., A. J. Sulzer

b) Serological relationships of Plasmodium species in malaria
IFA tests., A, J. Sulzer

¢) Comparison of thc indirect fluorescent antibody and
indircet hemagglutination tests for malarial antibody,
Marianna Wilson,

Manuscripts being cleared for publicaticn

Two manuscripts, "Comparison of the indircel fluorescent antibody
and indircet hemagelutination teels for malaria antibady™ by

M, Wilson, A. J. Sulzer, W. A, Rogers, H, M, Mathowe, and 1, Fried,
and "Agrecnent of slide diapgnosis and TFA serology in P'Ja<modium
vivax and 'y falciparuy inections! by Neva Gleasen, A, J. Sulzer,
M, Wilson, and K. Runcik, have been prepared and are now in proccess
of being cleared for publication,





