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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 Scope of Project 

accurate
 

methods for the serologic diagnosis of malaria which would
 

be applicable in the worldwide malaria eradication program.
 

The project is designed to develop simple, rapid, 


Toward this end, this laboratory has concentrated its efforts
 

on the evaluation and standardization of the indirect hemag­

glutination technique (I-IA) for the detection of nialaria anti­

body for epidemiological studies and tLhL iundirtct f luorc!-ent 

antibody test (1FA) for diagnostic and scrol gjIe speciation of 

malaria.
 

Studies on the indirec t hemaglutina tion (11A) test 

1. Studies on the epidemiology of malaria in Haiti 

. Tr, 4 "' C, b' ; ...... i'It,,3 ".th. Dr. flins Lobel, Chief M,..-
Advisor, Malaria Eradication Program, on October 30-Noven'her 2, 

1969, in Port-au-Prince, Haiti. A protocol was made to collect 

sera from above 500 meters, in an area with a current outblwci 

of malaria and in the area near the Hospital Alb,'rt SuhwuitzC'r. 

In thc latter area, emphasis, will be made on collecting sera 
is blieveI to be under control.from young children since malaria 

If this is true, sera from young people born and rcared in this 

area should be neg atlve or of low titers in compari son to other 

areas in laiti. Dr. Henry Mathews is scheduled to depart for a 

two-week collecting trip April 5-18, 197r) to initiate this study. 

II. Studies on the use of stable, sensitized cells for scroepidemiology 

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-treated 

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 gluteraldehyde-treated ccll,; nc,' appear to 

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

pyruvic aldehyde treatment.
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Alternative 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-benzldIne (BDB) in preliminary studies onl gluteraldehyde
 
and formalin-treated cells appears to couple antigens well enough
 
to warrant further evaluation. 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 
stabilizers such as normal rabbit serum, bovine a1bimin, or poly­
vinylpyrrolidone. Future studies on ant igens of this type will be 
held in abeyance pending outcome of more promising methods of 
extrnc .ian. 

Foll-.ine the methods of Wilde et a]. (Military Mcdicilne 134: 1284, 
1969) attempts have been mar. to isolate antigen frum lysaLvs of 
red culls infected with Plasio,:dium knAn,,-] si aid P. fa cparu. 
AnLJgen fracti mis obtaiincd frn()i XrIonI u.1, ualfate ae-id rivanf)] preci pi ­

tation In conjunction with co]unn chrcrmtography on r)LDA : and gol 

with the collnboraticn of i)r. Shirley 1'. Mbadcison,hove produced 
antigens with i mpIovIed st-1h iity but rcduced sc.ns,! ti vity. Fine Li ona­
tion of the crudC' antigen material rc:sults ii los. of sensitivity, 
probably due to tNw rmol abi Ii Ly of the antiL enic i::n,ri a]. At present 
the equip-ment necessary for raintaining o, teI;, int urc, during 
fractionation is not available. The promisirig rcso its, obtninlr from 
the efforts to date warrant continued eirphasis on the.,e method-. 
The purchase of equipment to fractionate 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
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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 - NCDC
 

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

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

Haiti - 97 fil.ter paper specimens as part of pilot project
 

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

V. New studies being planned
 

1. 	Brazil - Pr.liminary discussions are under way to determine 
the feasibility of collaborating with the staff of the Central 
/hrericaNajraria Kescarch Station in a serieLs 01 sLudies to be 

undertaken in Brazil. 

2. 	 East Pakistan - A change in assignment for ilr. M. Rahmnn from 

Karachi to Dacca has required modification of the study of 
urban malaria. The distribution of malaria in the western 
regions of Last Pakistan will be studied in collaboration with 
Dr. !Pahinan and his staff. 

VI. Publications
 

Accepted for publication:
 

Kagan, I. O., 1I.M. Mathews, W. A. Rogers, and J. Fried.
 

Serocpidemlologic studies by indirect hemagglutination tests for
 

malaria. 1. Military recruit collections from the United States,
 
Brazil, Colombia, and Argentina
 

Bull. 4. Ii.0.
 

Mathews, Henry M., George U. Fisher and Irving G. Kagan. The Persistence 
of malaria antibody in Tobago, West Indies, following eradication as 
measured by the Indirect heragglutinatlon tst 

American Journal of Tropical Medicine and Hygiene.
 



Submitted for NCDC clearance:
 

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

A seroepidemlologic study of malaria in the Republic of the
 
Philippines by the indirect hemagglutination test.
 

Fluorecent Anti body 1.noratory 

. Evaluation and develo],ment of the indirect fluorescent antibody (QFA)
 
test for malnria 

a) _At the present time0, a] human m] aria exccpt P1a:r,.,dlum ova]e 
can be maintained in n .i'nian hont. The only .i,-ir. host for 
P. ovale is the chi :nnt.- , As s.or as facilitics arc aVailbl 
to house the chimpanzvc, ino,-ultion of a:nMtrain: of P. 
ovale will be madce. Funds t, (,.tablish s'vh a facility are bing 
re(iti2stud in next year:; buL e:t, 

b) The significance ci the IFA tite-r has lx n v.luat-d in young 
mlit.ary returncc,- who h;ve rc,-ivcd cu p-tj. L t rc.'r' t. In 
this group the tirey MiNi>,, to lost t ,- 1:2)" i0 : 
months. An cii ld:with U t icr of JO.Y.( or gre;ut.r six 
months ,Ft cr tymt: nn t is h],i,v,'-.d to ho i truaL !'rIi frl i Urc 

Many s tudents rc.vidtn! in the U.S. with n history a ifetine 

residence in cndcmic areas for mp] ria hIv' ,t in srstcnt high 
malaria antibody tCter with n'n evioence V,;ii'c' ijun. We 
believe such i ,div'idnaln pose a t'cr,L t . hh ,.r donrs in trans­
fusion cacs nnd ,s a source of infection t,, s'qnit o.s in control 
and non - ic a _as hee L.hiy ma A,' cyypt ic or oc"l L 
malaria. To study this queus Lion, blood from 16 fort ign students 
in five Unitcd States nnivcrsitics rcpre,.nting Afri cn and 
Asiatic origins have ,en tetd fur malor;;ia antI h.iy. Thirty 
individual: in thr.e cullugcs wi th malaria antibody titers have 
been given curative tvuatn;cid Wr ma]aria and their ..rologiC 
titers will he fol ]nwed for at least one year at. thrc.-month 

intervals. Individu .s in two CO]HLc es will not he treated and 
will serve as a cnt ,]. If tihe treateyd iidividuals do indeed 
have cryptic maorom., a fall in serologic titur would he expected 
with no diminiship: of titer in the control group. 

ce) Antisera obtained from n human with a 11a K ,,ia infectin was 
found to react wi th h lt cud en inBabe:i a P. f;lc iparjm. anti, 
the TFA te;t. To furt her e:elnrc cross rVuAtio;ns of the two 
genera of blood parasi te., ant irens of four species of Babesi a 
have been prepared. Initial tests indicate that cross reactions 



genera may be 	as great as cross reactions
between the two 

within each of the genera. This would be the first reported
 

instance of such an intergeneric cross reaction in the
 

malaria IFA telts if evaluation of this question substantiates
 

early pilot studies.
 

d) 	 Liver shunt therapy has been recently introduced for cases of 

hepatic coma. The baboon is often utilized as the donor animal 

in this clinical procedure. Since about one-fourth of wild 

infections with lipatocystis, a genusbaboons are known to have 
so treatedof blood parasites closely related to malaria, persons 

may be exposed to this parasite. A Hepatocvy.tis antigen wnap 
i-nfection andprepared, and sera of 15 babnonq with Ant'.'t 

four with no i nfection were Lewtt-d. 'levcn of the 15 Dnitials 
T lie unini oct ed UM were tn I\c. When-ga e pos Itive rct' Iio:,; 

thesc sa'e5!sra ware tc nted with ,.;lA ria rn'tienn, A1 I were 

positive (both thosu U!L ectcd a-i tone :t inA:ctcd) with '. 
som WerC pAQiti,falcioaru"; all wcru ncg.ative .with P. viv.: :nd 

with P. r,),orine. A t,'t for H;,,Pp Asi on in aVAi lable.infocti 

if needed o:, the cross reacti n, with na a-i ant igcni i s under 

invest igati on. 

titer in U. S. nationals with long1. 	 Significantc of antibody 
in areas cunc.i" for mnlaria will be a.scsscd. Aresidence 

battery of 100 sera fAom I. S. missionari . liv ing in endemic 

areas from Dr. Frn'%,, a mcdical m:i.;sionary phyv i ci iniNew York, 

has been acquirvd. AW rsons fMd to hvox pnsit;re s:rof'ic 

reactions w ill he RivCM curtiV trcntmnvt and follvrd to 

if antibody titers dMMiii:h ater trettnmLr.determine 

2. 	 Cross reactions in the mF~alrb IFA test will he investigated
 

further. A guest rescarcher, sponsored by the Austrnlian Meat
 

Institute, will spend three months in the IA laboratory during
 

the summer of 1970 for the purpose of exploring the ,abesia-

PlasmodiTun cross reaCtion system and its significance in 

diagnostic surology. 

3. 	 Antiser fron a primitive Lrihe of Bolivian Indians have been
 

found to givc strong rnctions to P. vivax nd P. malnri ae
 

ant igens but Mithvery wuak or ire ,eactions to P. fE'Tij-i-i.
 

A smilAr sc rology ru:sponse has: b(cn observtd with :ern from
 

Africans who give positi\e responses with soe malagria species
 

antigens but not with P. vivax, it has been postulatrd that
 
one foreo of malaria willinfection Vi th or species human 	 produce 



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

II. Papers presented at meetings 

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

a) 	A long-term, high-level peripheral parasitemia due to
 
Plasmodium brarilianum in the spidcr monkey, Ateles 
geoffroyi. A. J. Sulzer
 

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

C) 	Comparison of thC indirect fluorescent antibody and 
indiruct hcviap1 utinaticm tLsts for tralrtral antibody. 
Marianna Wi1sor: 

IV. 	 Manuscript 5. bcinl CI cacred for ptuI iciaLjrn 

7\co manuscripts, "Compari sun of th-: tndir~ot. fI uoresccit ant ibody 

and indirect h..Imapluiri Pit 011n c ftLrf nLl , h! ant. it:r.y" by 
c . A. 11. Mkut,,r,N. Mn:LhCws, a'iI .1. Fried, 

and "Agrucric:nt slidc and A y P 'mod 
M. Wilson, A. I SuJ ze, 

of di ,:,Piosl 1Frid scrologi in i urn 
vivax and 1'. fn1cipruv1wiiuct ion!" by Neva (,leas'-n,C. Ful A. zr, 
M. Wi lson, aid K. Ruricik, have bc-cn preparod and are now it process 
of being clenred for publication. 




