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Ats'rAeCr: Results of t,-ts by th- indirect fluoreCnllt-antibdy (IFA) technique of serum 
samples were ciimjatilttd with re-ults fioim micri :picliC'il iiFio~is of Wiood films from two 
groups o1 patie:t s wit h malirid: 159)1 i nvrt \ii. l t ,*dini,A 1 120 ca-es I orhntcrtd nith PIin imo 
Plasntodin flciparum (31)caitesi; and friom 79 servic( niii who. had attar:tlsof vivax or 
J'alcilarui malaria after returning from Victimin. ]nithe 159) persons, tle parasite species 

was correctly identified by the IF1A te.t in 76.71, . fourfold or greater differences in titer 
being uil Isa basis (orSeci:ljliol. itsct,nipaircd to identificatiol (ifs ectic, i\'Ilood film 
examoination. In the second group, the saim, criteria v:,'reu-ed ind (ol-(ct identification \%.i;: 
obtained in SI,, of ilit' 'ases from 0 to I.1ttvs after tileo, et of s.nV:toms. and in 96.2.; 
frot 15 to G0 d:ys aftei tileonstet of syliltoni . 'l'hc I F\ te.t \a, unreli.dile for speciatiol 

it tests of serum ,mpiles taken i months after the onset of symptons. 

(..rarptrd .1 June 1070) 

Since the beginning of the war in Vietnam, 
tie numher of slide.s to the Natimalsulimitted 

Conmmunical D e (enter for' diaugno:;isi.-'an, or 
confirmatiou iif malaria h:,, imtcrea, 'ilma rkelly, 
In 1960. (ily 38 slideswere received from 27 
cases if .tiictvel nalaia; oi f I ese. 16 cast's 
w\'ere Isiti'e. By 1967 the iumer oif slide, 

submitted h:ad incieased to alut 5.000 from 

2.252 caes. of \Oliidi 2.130 \ere i oitive. As 
servicemen return from eitde: ic areas and di-
continuel ir hIlxi. lt'crtlt'st'rnce and rcla,,e 

occur. ()ften. Mhen therayiV is btii:tII before the 
infecting iarasite hali bven idntitifiil, lWood film:, 
taken later in tit' ciii r:e i " i may prov eIIe (i-tt 1 

impossible to steci:alte betais etuatdiiiton tiLtlCS 
nirked mnirlhiibit;al clmiaie., in Ilt' iasilts or 

reduces thI: paraite level below delecli in. Ill 
addition, chlorotquine. lesi-) lit /'lsoii I III-

ciparui has been reported frim different Icas ,f 

* Thi,; study as suliiiiit'd illt art %-ti U. ; 
State l)t'iarltment. .\t-m- hiltt'rli or il lIt vtloi 

the world, and blood transfusions have increa,;ed 
the incidh'ncte of inalaria during the iast 2 orn'3 

years. A method for detectin. the ofslpcc't. 


malaria in doiirs by a sci ogical tt wouldlIe 
Ii:trti ula rly usefitI since Ibloid fili exainmnaliins 
are uist:Illy ve ry i11e Citlon: ing tLIt 1l tle 
scarcity or aisence of para.iit, in hetlthyl carrielu,. 

Althiugh slide examination rlinalins (he tetllod of 
choice illIhe, identification (ifmalaria, dependatile 
seridia.nostic tests ml often ie it valualble aiil. 

MIany 	 'ork ers have tied fluorescent ant iidy 

IFA I teChoitiet's to studly t i seiScnid t of 
antitiidy to malaria." :' o-s-ret'ions .leet n 

spct'ies.' ef fectis oinantibodyof theratv itidvleve." 
and drterliillations of anltibidv levels in iopulm
tinns f 'ndemic areas.' " Itecaute of tileshartt 

rise in itequests for diagniostic assistalice in tile 
identificatiii: of slpecies of 'lsmoditn. the use 
of fluorescent aniitibidy tests is of iarticula r 

interest in our laloratories. 

With ile esatilhliiii't of I..failcipirtn and 
menlt. IPitici .itil Ai.t. St'rxit. Atzrcemcnt .'AS.! i 1htsmodimn ',iviix infetction, iii .1otus mtonkeys. 
No. RA IIA) 5.t(. 

o Para,ilol y Setio n,tiomn 	 i,hiol.i Wantil1,0 -Olatoly Dilioill. N;1tiomt;l dl,~ ist':
I.Om fo l W(' :. 

'nter. Allalila, (;ort:i 30'3 
t Presvet, iitt.M1tedi'irI i\i'iorii, mt.ick 'Army 

Iha.pit:al, 1:nsI tN th i 2,0. r'It
addre.,: A..\*iEm hionnit'nllil ]1h;ite:v .\:.vt' v,Eilv.

wood Ar-r'til. Edlewi%iod..Marx\taml _1010. 

10 

specific antienw. becameavailalle for sturli'., oil 

tile ,itiiiti.,
• specificily. and reprodtucibilily (if 
fIluorestent antilody tests. \e ielort here the 
results of a studv of slite-pn:ti\e nahria rases 

in relation to itle tifii;alii of the species of th 

inifecting ia:asit' Ivythe II"A Iet. 
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I MALARIA SPI"ChATI(iN BY 1111. 1FA TI:ST 

Homologous Antigen Homologous Antigen 

Ne 116 164 I256 11024 14096 
" 

Neg 116 1b4 1256 11024 14096 
Neg , ' Neg "., 0 ' (9 

116 09it~f 6,; 116 Qt-- I C- ..... ) 0 
a'- ,__ ,-l _ . ... '• -.
 

1-I64 ~~ ® Q~ .~ 164 (D G~ 10 0 
• .'_. ; 

0 . .. S 
. 

8'1256 0( ~ 7 6) l 1 1256 j) ()~ i 
C X 

|
11024 
V . -] + 'o+i+l l!I t t t~lItl:I'1 !l~ I~11I024 0 G0 0 000 Q OC~ 

S09G ® (0 'j ]) r ,....,, 
,s .t' a hov hetefoloi~ouIoe,-] .Eon'l of t 4 I&A 'edilt, 

l I s t 4iee.ffilj ou , t10. of the cae:folOiiuIlt it ft (jetrcomi lfett 
,tlll w 41' of cates Hwlro r e14II lsclhe 

. 
r- ul1-dpoe'riolov Ill it e1 v of I1O 

Hmo"InjousMetII~! I, lcf l h~ln |it d tt.Ir 1 of he caseeImol.l.h 3l 1t ", d tinte Cr hlllom jous s le(1101 IGtl ra.fill hotifo'ut ler Im . s1 ol 

h-,,- 7 - l /Itl' l s t h lrHl" o ed C lt!l 01 76 C d hIrl , I In rolt++;diiom .C ' I l . 

titer atWIst 4 foil rFtl t I) i:i t~j.iiI I tf~ -l t' r titer If I it ti I vt
ED] pr~f"0 . i lt isI 

4itte14of t.eases i lil ii.itv r Il 
, ftlutsiurti inEl~tlot,us l~t r 10"1 i 1'eale, ta, p'3m olcuS tiler titullildhspuiiit iL of SIerum 

in l'. of tut(at's from 70 i of in fi- innlittiihi'. lt'iIx ldii 9 ta.t' 
t ;ol %ithP' ,tf,ii/,u im , ith'ili r +top-

Filmt. I. i)ia (i \evels (iftiler of it.lirtil kail. siriltil rl ciwmue'i drawn 0 ta IpI iys 
• .~~fio~l, ild 111it 

01 eflr•[luor rirlt altibri ) in.:intlcpItit' rme'tl f s i utatli e ont (if" iltiial ntldoti . 

I hfcti n ifrom .14)callwt n wilh . I. f/d oi-r.it and 
120 ca:se,; ol iInii n ; ini1 ,li%%ih h il iii 1f 

scopicall', flirt'sfrim ]previously dhescribrd replorts+. (]"or 

(Irtailsof til- current tr~l. itt' rtader k referred 

either of li'cited i}t'r- I Each trtill ;lnliillMATI.I I.LS ,\lN .MI1TiIIo s * thi 

ldii tl n a l i Id ert'l it i to tll ibii 
T]wo g ro ups o f p s slid ' iti v rli %%li!t . l.tc itlii ntl w ith 

p. tient.b ,itly ailt,. i tifl'it'nt' titer
 

military iersonnt'i Irll I eilit Ilt ofn' Ih.'Vt' it'cI.
 
ialaria wer, valthltedt I ci i anrldlilt lilllil in 

f hol ll. . I r Il (It'ri 


scru1i '_ere c llected, and 2 1 71) t'rvicetluii at
 

Fort iragg, North Catolini. fromiiim thick I:SUI.TS
 

and thin films antd l\o or wort s:mlei's (if.4rum iigte I shows t' iipirkal tf titer. witi 

•Were rrc't't', Ill lit' i iter trili. sam ilic 7t'rr t'tf - :and a itt iil:114iti\ till'(,niI I ii('irilii..iut 


collected oil(t tdiay of admi41 o ti limspfit:il. group (if me 1411' 1 77 i sif' i g T rui a:ifit'r ertill 

the day (if dikch rge, 7',hen We . .\s I li examinai:1t(. aboutsildk. 're rrttivr dietrrint d hyt de 
( rf
6 nmoutlhs aIfter' '| the di.ret.
 

thd \,tiion .120 (ifthe I:it'. 1 ri\\ere.nfec ltP . 
iulimi t 

/'. . i . N inc ru inBlood filins fro mi each) patient re t 
r t'-


to (le National Malaria Re ititorv3 
hih i lttes \% rt' nm,.itiv d.ll 21 i IS.i'; i (ifIlit' 

idenltifitatitln \\;ismaidc. ()nly thiit filins wre .ailli'. r'ittd at thisil' titer Ivit 7I ,7ih 
it il'r
r si , t ilt- r 

01*' of ilt' fir.,t glo41611)s. n tt i ' r 
olhtjihcd frlli i ' it i. 

:ttr. tite' differ
a tigens. U sing I -fld, or gt

Poorly stainet or un . iiind sw ere stain d 
s ainti

q ue . en t ', elet nliiiin l goLu- itll i t ro lil ili 
wit i (lhe s i rdl ( iv t ehni t ', 


(ritri ll 
 for specit- id ' ilifi*itill.
 
T he washed-cell, thick- .n riv 

1 -, ti 

ii indirect fluoro - gvis as tit 

.1 ';o f tile (;t ' VX rit't'ctlv di tiiut'd . intl 
I FAI sudyy' 6 inll~ii,in i C . hr-tlr~ olht'en anib~d 'rh illtet~rllilitlil 1.2',;"e're' -t'<l. tlt, ,; 

cen) t eStudaibtul * h 

wis descrihed )' Sulzer and \\'ikn ill I i) 7 l and aliltigl gat' a highir tiltr.Iim'icr, tuiiig a 
further evahated iy Stilzer Ci ni.t il' Il'(i Th1e fourfol, or greater. titer tliff'rence liet7eln alti

use of 7\:fhtd-cell. liiil;-s iiiar in ilsof /. gt'n.. 76.('; (if lie clt' %%ietcrrectl ideitified 

',jjIrx and 1. .(i;d ir.fl mh I Is or imore, Ilmra 0111%.-4.-I7\\t'It' i; t'llitv.,an1nnl nItil 

per field, ilt' (f tilt o' neit iigture's 2 and 3 jfrrvt th'e 11 littrs (ii 

iytlr(illrit aciid \Nsil i'fore tht' allllication (if samit.s frio1mu 7i) se'rVic(ihll %\ho had he l a

ile t'rlI dilutinli to tle nt igl.i' lidt'. are tltl:ii- lionrtt in \it'lii;oil for a vcai. ht'rajt7' \a.l stirlted 

atl mlilstI.,fil and Ih .t'riilli 
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12 GLEASON, WILSON. 

Homologous Antigen 
Neg I 16 

Neg ~ 0 ) 
. 

1 6 ) 

:0t 64 

1256 ) 

164 1256 .10a4 14096 

0 "0-5® 1? C) 
. •specoated 

( ® C )Q 

SLZI:UR, AND RUNCIK 

at low-titer levels. At the fourfold liter-level 
difference between honologous and heterologous 

antigens. only-D 40.4f'; oif thc cas~es could be 
by IFA tests. and 3.P., were rnis

diagnosed. 

C 0 ()~SCUSSIO)N DI0® 
-. The data presented above indicate that deter-

D 0 niination of the infecting /'lasoldit specie. by 
" ". the indirect fluorescent-antibodv test is fea.,ible.

etnt,'e.in tl'r leverls i,

t H' icsa a I I le.t l thenet*,',+ , lilOto3au lo u.. tiid helttroh, ioo .olltigl*lls acntira tely' 

.101 0, )@C... (. ' .- j 0 ": A fourfold differoel'e 

tle, t 1. 1 	 s 

Hamrolc ie, at leas 4 faltrtAl. thinbelvoiotaus 

.e. ,,-n i'. Clith cases 

Homologoustaidhele olotcult els aft the Sainein 31'. of the casts 

r U h o olo u 
.itlii tt l ii i 4 toldtf' t ter than hom go s tite in00 

l3.Dimarmo.tl of level, (f of indirtel 
luorti. .4. il cititecris(f wi)wivic'idtocoif kvt,

;l~ih,.iy itulliljtlc -Ig'iecitrnS 

from 70 oi'r %%ih .it ar :otlrl tai'vs 
fltzorc'tt it in 	 if se,,rum 

r aff iiftclimii n 
of iniuctli., 1ith I'. .flhit,,lan., idtItlificd ttticroscol,-
ically. Si.utliki ,qt-tiens ia'rt' tVlii 15 h4)O ti,,v 

oftcr onotI ,if clinfical s~riltataallS. 

inlmedialelS" at on tsetof svnliptolis in tis gloulp 

front \\hmlin Nt\o or niore serun soalnplle \\re 

oitained over :1 period (if 0 t) 230'd~i 's. I'x: 

ilation oafblood fitis indiated 70 c.e oe" ' 

vivax tnd 9) case.s of I'. lciParto,. 

Figure ? shlo\ts the rt.o lt, Mhen serum -.aiilt's 

dia\in 0 to 14 days (niLt.: 3.7 after otnset of 

s.llniptuiis \ere tested \itl hoth huohlliolopow and 

lieletologouS anitigetns. AIthough th+.'re is SW' 

agretiintwi\t Ihltc retil; oaf slide dianoik at 

the difference(of fo rf,,ol ther lev'lk. ito increase 

it tilc' nuiner of c'rroioltt' tIc' termintatitas oover 

tie 16-foul titer level i., nttl. Againt, ito atllot 

indicated the infecting peic:ie. ill at least SOr; 
of the serum saniples te,.ted. whereas less than 5,, 
of the sanlve:, are lmisdiagncsed. lest result,, as 

.ho\ \t in Figures 2 and 3. weLre found when 
sa iilr e rc(obtained ltttl 3 weeks alter onet 
of Clinical svnplos. 

With a small Eroup (,t vo'lunteers inferted with 
vi'a\ nilaria. ,Lunl et al.' have shown that if 
parasit tiin i colnpleel\ supressed by cielmo.. 
Iprid yllaxi, :at tile lic iitiit,, of t11h infection. 

alt ttalmlt c:titt dectd. Iranitever.isiitIlv tit 
after trealinetit is st ol td and tle tara itelilia 

is al etl t it rie. attitbody ('olneoesdetectalt. 

wit-\ilii a few iay-. (Alit Ir%%orkels have also o

served Ihe timtle Lise Iht t.'ein ottct of para.silenia 
and antiilod devt tiin. I 

This fi diiing may acctut for tile negative 

result,; ohtervcd in the :erui saumples dtra\in 0 to 

1.1 davs after owet of .isinptotns. (Figure 2, as 

Coiil,:ilrIith th-e drawn 15 to 60 days after 

(nte' sliowtn itl Fgure 3. 

In solost in ances. til. littr level of the Iaterol

oigotts antigen \\as file sanie or greater thliai that 

of the lonalog uus antigtn. '"hese may lie ac'-

IS,'; of ie satllit 's, iet' speic s c uld not liet' Cootttdl I b' teS(lial effcts (f arevious attacks 

dler ine lv IFA tc'.ts. 

The Ibest :,erological agreentent Itewen results 

of slide diagnosis attd litrs of crui !. nlles 

occurred \mith .v'rtnil tlra\i I5 to 60 days file n 
22) after on!,et (of syirlptoin..; (Fig. .31. l On'22S 	 ft' ictafs'fltis .tt 

3 .S "t13 serutm sa tltdei 
speciestt it, lit' deternlined. 

ogous alit igtn \\rrc' at least 
those \ith tlC' IeterigiLus 

ie caso' . xxith tito elrraanciau:, 
Sercun soantl'les htoofi 5? 

1g 
contldIth, it I ctii 

ITiter, \sith te7 Int l i 

fat ril d great ia i 
:anti~c'n in 90 

th'tertiiilatt~ itlit' 
aof thcse ineti 

f ill 
again tc.'sted, .No cletettlalc antiliiitlv w\as 
drax\ 0( loath afcr oa -. ' oi'c ltlj 

.in 572 and tie rctiailtiotg s.ina lcs Icacted 

.C 

wet ' 
, anldt 
hotuld 

inly 

of anotlor ceci's since aliout half of (lit' s:tnitlles 

werc froe 0ilitary iersoliel with iust ier of 

iar'ios ialaria ill ic's while in Vietnain. 
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