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Maony af the magor evends e the evolation of malaria knowledae are velated, The progress

tonwarel eradicating malaria, one of the waorld’s worst diseases, s cnconeaging, but o bas Teen Biodered T
prematurely reducing the research etfort hetore some of the important preehlems were selved. Forther-
mrre, somne new problems bove appeared. However, o secomplishuioents give bope Tor evenbeal saecess

ancd snmgest oodesion for the congnest of cortain ather parasitic diseases.

The tale ol man's stugele with his worst
digease, malaria, s one of many facebs. It
mirrors the growth of scientilic methods amd
koowledge, Nowe in the corrent and perhaps
Final chapters of the story it reflects a scien-
Lilie sophistication which o idsclf s oz
aspect i the koowledse of human disease.
Members o this Socicts
portant pack i the discovery, assembling, and
cissemination ol this knowledge

The story nvelves the rise oand Tall of -
tiens, the Diethe and death of cities, prisons
anal insane asviom, men, monkevs, andd bdeds,

(RTRA)

Tupve: hael an -

wars and peaceful internabiconl cocperation.
andd many other complex mantlestations of
B el andia] socicties,

Malaria has been recomized as a serious clis-
case throughoul recorded histary. Maost eivili-
zabions v temperate aod wourm climates have
beett greatly influeneed by the discase.
history of malariz i Morcth Aservica probably
can serve axoan example of the dmpact of
Before the ealomization

Tl

rmalarin upan o nation,
of America, i appears that this continent was
[vee af malaria. Later it gained o focting and
]l:::,{.'an fop oxerl g ]Jl'chnnnl] anied r|1;=,|ignant intlu
emce, especially in the southem states.
Malaria was 1‘J|'c|h:|3:]y indrenlueed b}' the
settlers i the carly pack of the ITth coentiry

Feceived] Tar |"|'|||'|.|i|'_':_|[':|"l."| 1 Detober 1965,

# Presiclentinl Address, American Socicty of Para
sitologists AN Annoal Mecting, 16 Aprd 18965
(Empire Boon, Biltmeee ekel), Atlanba, Genregia,

I3 Fasg, it beod Dhevome o serioos disease on
the Atlantic scaboard, Fromm there it spread
cever muosl ol the continent as B onorth as
Canala and s Far west as the Pacific Coast,
The Civil YWar intensified 2l
malaria especially i the New England states,
Malavia becan oo declin L5tk
coentory, bob was sl of najor importance.
capectally in the southeastern part of the coun-
by, undil the D90 s

The ctiological agent of malacia natarally
LS

incidenee of

later in Lhe

wnkoowt before the fnvendions of  the
wicroscope and remained se oo long tinoe
alterward. The revognilion of the relationship
botween the disease and water, in which {we
fonss koo 1 thie ]'L'I'i)SIflIEi.‘.lZi- oo |JI'I:!I:'f:|!1': JEHRN &
rise tooa popular theory thet maluria was doe
for water vapors,

In 1880 a French army surgeon, |
studving the pigmented spherical and crescent-
shaped bocies Tound  in ovod Dlood colls of
milurions paticnts, saw flagella produced, He
concluded  that  these
which consed malarin A Few wears later Golgi
nhserved sehizosony of the pacasites aned re-
labed the Parnsvams Lo Lhe maluration of the

LT

lovms  werne parasiles

II.‘CI_‘:\:IIU.I I'_':\\.'(_'.ll_"'.

The sametoevtes, which  persist inte the
{'hl'(:llli(,' I:I'!:lrl.q:\'l'lll':l‘“:l:ll\liiti{' {]j.‘\'(!éi.‘i{' l}l‘l:lHl"".\, W
thought by some o be the cause of relapses.
Ly 1897 MaeCallum, stodving Haeropeotens,
a parasite related to the human plasmodivm.
in the Bleod ol a ceow, saw the male camelo-
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cvies ]]L'l:j:]I,IL'L‘ ;|:|;L5_fq:ﬂ;1 which then lertilized a
[emale parasite. e later saw this seme process
witlh Beleiparum malaria in bleod from a pa
Fent, Tt was then elear that danmcelooyvies woere
part ol a sexual evele and probably nat the
canse of relapse.

Foss, o swrgeon o the  Indian Maodical
Sevvice, an 20 Aupgust [RI7 in Sceunderabacl
savy a pigmented covst oon the gat wall of an
Anopdicles mosquilo which Tad fed onoaoma-
larions patient, Nobmg that the ovsts were
lavger in mosguitoes dissected the following
l:ll.i,i.:l.".., ll'll:._: I'_'I"I'll(_']LlIL]IL‘:d ['.li.i,l.t 1,}||_"'.‘|1_"' AR B |]|l|.|l|!'ii,|.
parasites developing in the mosgquito, Soon
after tlis r]'i.tcn:_'cn'c,:r}' the rescurchies woere inter-
rupted becavse Ross was transferred to a place
Fahs-
rary L39S he was sent b Caleutta where he
resined wark wming Calea mosqoilocs which
b Fed oo omalurions sparrows, e saw the
dovelopment of the sporozeites and  subse-
cquently their Tocslion me the salivary glands.
e fed infected mosquitoes on other bives
anel trapsmitleed  the  infection, thus proving
that walariz s transmitted by mosquitoes.
Shortlv therealter the Ttalians  demonstrated
the: s fhing for huamgn walaria, Althengh
the couse and method of transmission were
then ]mf:wn, it took anotler 50 VOIS o rrive
at an eHicient methad of control

whoere e hoaman malarin existed.  In

The ahove discoveries did not explain all
of the lile cvele. For example, after an -
Fevted mosguite bites o person, it seguices
about 10 davs ar more Tor the fever ta sturt.
Schaudinn claimed 0 1903 that he saw the
spormenites From the mosquito enter ved Dlood
cells, The meubation period was credited 1o
the time recuived For the divect malbplication
ol these ervthrocovtic parasites to numbers sof-
ficient to canse svmploms and 1o be demon-
steable. The influence of his reputation ve-
sulted in this sceieotilic misinformation being
accepted Por the next 30 vears. Undaobtedly
this theory derfered with e developoent of
knowledpe on this point.

Bpecific treatient of malaria began with the
wse of the bark of the cinchona tree. This
therapy was  introduced doto Eanrope abont
1640, 1o beeome widely wsed, For nearly 20H)
vers the powdercd Bark, and later the alka-
loids of cinchoma, of which quinine was the
mast wselfnl, was the usual treatment for ma-

. FEBRUARY 1944

laria and even o some sveas bocay it iy still
being nsed.

[Miwever, gquinine was not iniversally ae-
vepted for o long time. Many other remedios
used for malaria, Aanong
bevernges made of sassalvas voots, of cherry
bark, or from horse duvg. One commley phy-
siciun Arcaled himsell with salt and pepper.
Manv illikerate people carried amalets about
thisie persons to prevent or to break the an-
slanght of malaria and other Tevers,  Most
i,:11,¢l]|':;_=:r_~|;1t PETEOTIS mgede wse of more potent
In the southem states, s
treatment of fevers in the early davs was to
Spubie, purge, and bleed " Ipecae was given
The patient was then
purged, Then he was bled, from ane ta twa
cups ol Dlood being dravan, This procedore
might be repeated inoa dav or two if the
[ewvers clid not abate. We that
instend of Josing blood, the malarious patiend
might need the opposite. The Toerole lreatment
presevibed  for malaria ooguestionably con-
brilwted to the cmaciation of the sufferer. bt
stthbom  diseases  woere  thoughd too reguire
crastic remedies.

[t is necdless oosay that o good dea] of
whiskey was drunk o stimuolate the agging
spivits of the victims of malaria. Indeed, it
wis belived that whiskey weald prevent -

AL ‘.]'IE!.H'(! RUEH

I'(!I':'Il'l.'l.il.‘!".-. O

for il vomiding.

]\'I W TN

lavia, anel For that reason i was dsseed to sailors
in the Confederate Navye at an carly hooe every
morming.

It has been said that the inteoduction of
cinchona bark into medicine was as important
as the whole concept of mfections discase
|:H1=.:-c:-cr~]|, Woiest et al., 18831, Prior 1o ats dlis-
COVETY, all forms of treatment Tov all discases
wore dlirected o purging, boo Sweating, or to
cansing inereased wrination o the hope af
expelling evil humors. Cinchona induced none
ol these eliminations bt
temporarily, attacks of paroxvsmal fever,

Cinclona bark came inte wide use. Chap-
1821, listed the lollowing ailments
as being treated swith this medicine: fevers,
rhevmatism,
searlating,

it canredd, at least

man, i
sroallpox,  measles,
hemarrhage,

choren, telanos, portassis,

crvaipelas,
dvsentery,  epilopsy,
Elﬁtl]lﬂﬂ. SOOI Casts
of tuberculesis, serofule, rickels, denpsy, scury,
lencorrhiea, and zangrene, I however, was nol
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wocnre=all 10 was saied that it generallv failed
against concer.

Somae early werkers had neticed that mmeth-
viene blue wonld slain the malaria parasites.
The dve was tried against malarin infections
i bumans and Tound 1o have only o slight
effect. When the CGermans lost their source
of gquinime doring Workd War 1 they hegan
a search for svothetic drgs, DBy omodifving
meLbvlene [onansd  swhich
were ore aebive against malarin o canarics.
Finally, in 1924, pamaguine (Plasmoching, an
H-:ul||':|ut]ui1u:-§i|u-,

Blue, drgs were

wis prochiecd. This drg
against  gametocvbes bot

lorxie, L'.‘sl‘Jc'c'i:L“}- to dark-skinned races. T the

wias  effective wils
hapes of decreasing the toxicite, the Cermans
inteochiecd Tarther modifications which in 1952
resulted o the production of mepaceine {Aga-
lrine) | a Seamineacridine, By chiy tinoe, 120000
compeuneds had been tested.

A el e search for droes
came ab the beginning of World War 11 when
the cuinine supply af the Allics was lost Lo
the enemny, This was one of the maost fortunate
accicdents that thiee Fielel of
valaris since the intensive programs which
resulted, after testing some LG, 000 compounels,
|'{:'Vl::..tll::(] 31"!:'\."(_”'”.] ':]"”55-“ -:J; _ﬁ:l'(_'.;'itl""!'

imnpetus i

CwVr LT !1] 311

x'u]ut: rhu:l
uinie, Camoguim, which s a d-ammoguing-
line, weas developed in as ownas the
idlependent synthesis of chloroquine: the Tatter
is aosvinonsin ol Resoching, which the Gormans
previsusly lad developed bt had not proper]y
ovalnated [ Coatney, L9631,
Tent sehizonticides, qoickly clearing the pars-
sites from the Bleod stream and cansing the
disappearance of lTever, The British alsn de-
veloped a L9444, proguanil, a
Bigugnide which had the advantazes of the
abewee i addition wus quile r:h::up.

Aumerics

These are exeel-

goned cdrug in

Pansepaine, the S-aminoguinoline, had been
shown i 1930 to be elfective in reducing
relapse rates as wedl as intedfering seith mos-
quiliy bransmisgion. A Turther cxperimental
development of this group of chemicals gave
three effective compounds, one of  whicly,
primaguine, has proven very usefol, Fifteen
mg dailv for 14 dayvs radically cures most
infections so that no relapses ocour,

Hitchings, and co-workers, in 1948 found
that 24-dimminopyrimidines were competitive
antagonists of folic aod Tolinie acids in the
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prowth of u bacleriom,  Lecfobaecillus caser.
Thew veasened that this action might prevent
the mnltiplication ol cells of malaria and apon
experimental Arinl this proved to be true bor
pvrimethamine, s member of this series | Hiteh-
g, 19327, Thos o new deag, pyrimethamine
[ Darapron ), which was effective i the minude
amound of @ single dose of 23 mg, was added
tor bhe list of antimalarizl doegs

Althongly Sehaudion had said that the spora-
wintis |~||I!q:1'n::t§ thee: -!!I':L"'”'JI'LH':\'[(' L'.i:i'l.'t]jf anct that
wnltiplication
some davs later, doubts began gradually to
the
Fiiis

therein resuliod 0 parosvsns
ol ot s ||‘II"I..II':.. For one thine,
lood was not infective during much of
ineulazlion pericd. T the early thivties, scien-
Hsts working  with canaries Found  that the
sporceniles iniliate o ovele o reticuloendo.
thelizl cells wml Blood-forming tissues alter
which forms are produoced which fvvade red
cells, o 1948 10 was demonstrated with mion-
key malaria and shortly thereafter st oo
malaria that a tissue phase dilfering from the
wvian bvpe exists in wntnulian mdoariz wlere-
i the parasites develop in the parenchymatons
coells of the Tover. These fixed fissoe forms
ofler the Hrest reasonable explanation for the
vonivfeetivile ol the Dlaod dheving the inealu-
Hen period and, as they are nob destroved by
sehizonticidal deugs, for relapses,

pavelialeist,  VWagner
Janregs, noted that his newrosyphilitic patients
with mcdoeed fevers shonwved more improvenwnl
and  lived  lomger than others
Fevers, Afler many investizations with various

I Vimmnma a2 IEY

withont  soch
methmds of nwlucheg Fover, i 1917 he initinted
the vse of malaria for the freatment of central
nervons svstem svphilis ©Broctsel, 19400, The
wse of fedoeed wmalary Lo freat .r|-;:1'.1'r|.-i}-']ﬂn']|':-c
was one of the first specilic methods Tor the
Precbonenl ol mental dliseases. This metld
.l;]1|'n;:.;:r] b gy conndries af the world, [& s
Aifficult to estimmate Lo many pationts L
recetved  therapentic malaria but it
in the hundreds of thousands,

This method of inducing mwlara in patients
allomvesl for dts stocy under contealled condi-

musk he

f.il:l:l."i. '[.:IZ:III.".-I."IZ|_I:III!'I2I|.E:\".L I't!h'(!iil'(!ll L'l."llf.l:'l'h' WwWeT
catablished o severu] countries 1o otilize 1his
arrangement, such s ot the Bereeni Flospital,
Bucharest, Remanion: The Malaria Laboratory,
Horton Hospital, Epsom, England; the Bocke
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Feller Station ot Tallahossee, Flovido; aod the
Mational Institute of Health Labovatory at
Suonth Mt
lesrned about the biology, epidemiclegy, host—
parasite relationships, and treatment of oulariz
as a resull of these stodies.

The metheds developed e inducing nualaria
Fons the therape of neorosyphilitic: paticngs Jed
bor the vse aof malavio i prisoner volunteers
wha were emploved o the Timal and definilive
1l candidate
drgs, Thousands of volunteers, o state ol
[ercteral prisons i'.lll'ing woartime:, pc'l']'{n':nc':] [ror
I.]ll:'il' (,'l:!'lll'lt'l':“-' ll'!l(,g Fl'll' El;l'll'lq':ll'l ".'\.'I'_"']Fi,l_'l'l:"' A :3("']'\\.[[("'

Cooaloimliia, Carnlin. has heen

lesting ol pma antirmsdurial

of perlaps T more valoe than they would
Fraoves comlreilneled e lhu*}' nol hoeen in pri:-mn.

Lompg before it ams knean that mosguitoes
were malaria soeclors, E'?l."l::ll'.ll.l:' bt tried 1o frre-
Lisid aininst
methods, Ol had been nsed to
fpitoes Erom heeeding,
baed been recognized. Bed nets and, Tater, wire
sereens were used Le prevent masguitoes from
Batings, Dr. Coonrrie, a phvsician me Apalachicela,
Flovicla, @t one Hme suggested that Washing-
tony, 120 O, b enelosed inoa siand sercen 1o
kewpr out wmoscpaitees, Do Oorrde also bad other
idleas. In his hespital he had many fover cases,

themsehees msecls by vurious
prevent mos-

Tl waluwe of drainage

ll:l'l'l.ll.lill:':l]:\f :!r'(:”l::l"'\.'l' E(:"-'l"':'. I'II I'”'(E(:I' 144 (_'(IU] ]'II‘H
paticnds, he wvented an dce-making machine,
the arigingl ol which s o the Smithsonin
Iniskabugioe .

After it was foumd  that mosgnitoes trans-
rrvifdind
climinating  breeding waters ar poisoning the
winter with arsenic or kerosene, protecting peo-
ple witl sereens, elen, ol killing adolt mos-
quitoes with contact podsons such as the pyre-
thrums, Unless o
miethods were only mederately successful. The
COElE IJJ. l.'lJ:]lI'(]l WY hlgh :i.l:.'i] '|'I"'I:,'|.|'|'r{'i:| HINE

madaria, conleal owsesnres ol

vigorously  pursued,

vl T 1935 there were estimated to be
Gt 7 omillioms of enses of malaeia o the United
States, resulting inoover 000 deaghs, The
cost of illness was estimated o he 857 million
and  the coomomic Joss to he 35000 million
OWillhoms, 19351

Dharing the svears of Woaoeld War 1L a0 Swiss
chemist, Paul Muocller, was oo ol many Lry-
e to find  hetter i
pontinely sereening compounds s conbact poi-

sons, Ooe dav be wsed an old compound of 1o

inseeticices. WS

brnowen walue, dichloro-diphenyl-trichlorethane,
The results
disappoimbing: e flies were nob manedintely
knocked deown, He put the cage away and
several davs later pad flies o it foe o Tew
Lsiirs proparatory 1o another experiment, or-
bunately, there was a lapse of time belore he
wius rendy o uwse the flies and when he came
oy e thern they were all dead, This puoseled
L wned cnt of coriosity e put more flics in
the cape, These, too, died later, althougel their
cormpanions elsewhers continued to live. In
:-ct';,u'c]'.in;{ For am g-:\']1|;,u|;:ti-::|| ol 1l {]l"'l,l(]l‘_.'
attributes of this particular cage he remem-

cnn s Llies Inoa cage. wWere

||E:|'(:(‘| Ih:li 1]1{' ﬂ[)]]ﬂl'("llll':.' |,'|H('](,:!‘i5'\- (_'i:l!l'll}l'll]'l'.'{]
liael heen spraved om that caze several davs
[aren jmlh‘]y. thal
this ecanpound, now known as DIFT. has the
vusual guality of etaining inscetividal prop-
crbics i the residoom. When spraved upon o
surface. the resulting crvstals remain lethal
[or months o any insecls coming i eontact
with  them. WOTk il
Nobel peiee for the
approsch b malarin contral and has resulted
in prolonged life and  improved  health Tor
millions ol peaple.

}:Il’)(!l'il]'l('[l‘l?{ ‘”H'I'l 'i}l{)‘\.‘- I:"tl.

This  discovery, which

the  scivotist,  changed

As oaoresule af gl new inseeticicdes anegd fin-
proved anbimalarial drags, fn combination with
ather Tactors, the malazia piclure l:l.':..,:m loy
change,  The United States hecame Bree o
malariza Toe thee Biest lime sivee 16700 Boeports
of large areas of other countries becomning Free
of malwdia began to appear. Cradoally the
iclese grew that maluriz ool only could be con-
trofled Tt perhaps eradicated  from  entire
areas ancd covmteies, and, the more oplimistic
siaicd, frome contine:ds and perhaps the world,
Coaorvernments became interested in climinaling
Ihi"{ ]Jl]l'f]ﬁ:l] lf:lg ﬁi‘_']{”l;'ﬁ:i a'il'll':l I'.‘:x'l:l{"l'l.‘;l'g' ETI:'I:H'I E.I_ll;.'l]'
people for the benelits of health and coonomic
development i retuen, The Werld Blealth
Organization, o part of the United  Notions,

after agoin documenting the statos of malaria
as The world's wost serions disease, aomounced
a plan of wenld eradication. Our can Tederal
rovernment, believing that the democratic way
ol lile might be well exemplilied Ty the hene-
[its of good health aod the ceonomic develop-
ment resulling therefromy, began to support
malarin eracdication prograns as o part af its
Point Four Programs  whereby  technical aid
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and assistanes i health, sgriculture, ele., are
Tumished to anderdeveloped comntrics, The
progrant i3 well mnder way and, as will be men
tiened later, progress s evidend foomeost maliar-
fous areas of the workl

With the pood results obdained from resid-
vl dnsecticides, there was o great borst of
crdlmsinsnn gl optitnison For thee ordiculion
of malavia, Standard plans were advocated,
The genweral Tecling among administratoers was
thil |.“I'|H=IIE;IEI Iv{!l(l\‘.']l:"(i._!.':(! witd available and that
research selentists were no longer needed in
malarin. The answer te malaria was simple:
Flave inseelicides on the
wialls, In our own coumbry, malaria research
Labworlories wore elosed, malaa research proe

teehnicians  spray

grams were changed imto smoething else, os-
talilished malariolomists were actively eocour
apred Hoowo into more vital Tields, Ooe peom-
inent member of s soicty siicl before o
scientilic mecting that it was easier to geb rid
of malarte than o0 was o gel o8d of malasicl-
(HEIELE,
lea 1‘1|‘t:1|:|('|:- L‘nnwh'tlgv :Lp[‘.-][t'uhh' lay o variety
of fields was discoumtbed, falling into the “dead-
wond " category. The shortrange viewpoint of
expedicney, so oflen characleristic of the inter-
esb and support of tropical disease rescarch,
was in [ull Toree. The endeavors of those pre
paring andd defending budgels often were di-
recked toward new fields of research, especially
1lacss

The use of mmlaria research as @ tool

of greder significonee or those which
could excite greater interest in the mind of the
pubdice Bot they fargat to evaluate tle extent
of cur fpneranee aboud waslavia sl andereated
the versatility of the parasite and ik vectors,
This crrear of judgment was o become pain-
Fully: clear anly o few wvoars later

Much has been accomplished sinee the
Worldl Fealth Ovganization adopted  malaia
cradication as n goal. Millions
th ceonni
ciavsed by omalariz,

have: been

spuered suffering anid loisaes

Chat of 142 conmtrics or palilical anils ee-
conded as origioally beeving malavious areas,
103 (73% ) are invelved or have been involved
in plans o programs for malaria evadication.
Twenlv-nine comlries, 20 of which are i
Adrica, south of the Sabara, have nol vet joined
the global clfort to eradicate malaria.

In population ligeres, as ol 20 Septomber

1963, of 1.5 million people inhabiting the

originally mudavions areas of the world (oot
inchiding Mainland Chinag, North Korea, aned
North Vietnam ), 92% live in areas where
mularin either hoas been eradieated o where
there are programs and plans under wav; only
Ao of the worlds people wre still living in
malarin-risk conntries with no plans for eradiea-
tiem of the disease I: 17th Waorld Health Assem-
blv, OMlicial lecords ol the World 1ealth Or-
ganiantion Moo 135 Julv 1984, Ceneva). The
larsest sres left out of this general improserment
is in Afvica, where there is a tough combdnation
of virnlent mulariy, cfficient mosguito vectors,
poor hovsing aud ciet, and limited  finaneisl
resources, There s hope that this unusually
tonegly problem will T solved,

The picture, however, s net without cer-
tain troublesome  spots,
veelors have shown resistance to insecticides,
Ten of the vector species show or have shown
resistance to dieldein only, one to D30T ondy,
aned T1 1o hoth CEronE ol insccticides, hut oot
alwayvs in the samwe area (WHO Exp Ot
Byl on Malariz. Lth Beport, 1984,
tmately, such resistnce ocers fnoouly o sall
part of the geographical range of each species,

The insecticides geneeally are spraved on
Lthis honse walls
walls wller biting the sleeping victim, it con
tacts the poison and is killed However, this
wall method cannot ke used alwavs, In some
arcas the houses are withoul swalls, The oo-
tents or skin huts,
S[]]L"ll'_" ]]{'U]J]E H]L"I’_‘]} in ”:IU H]:Jﬂ:l:l LM | ||'H:' ul'(]llll':l.
Others live i dwellings maceessible 1o spr
teams, wod laroe eongregations, such oas e

Taenbv-bwn malariz

f ooy~

As the mosquito rests on the

mupdlic fribes often use

ligdous Festivals, wrmics, ele. may ool he o
Lrsing suitable for inscelicides,
these, {]:'II;.-‘_'_'{ iy b visel. T sonme il:i!ic:llﬂ]"l'.{'{]
groups, such s avmivs and lubor conops, this
has been done succeessbullv, In other gronps it

T prodest

s impractical or bnpossible 1o give drogs rego-
Larly by month, The incorporation of the deog
i avticles of food, sueh as table salt, 35 5 recent
inovation that bas worked v cortam areas
and i being tied on o wider seale (1Tth
World Health Assembly ).

The wse of drogs wlere secticides connat
be emploved, or as an adjunct and partner
b insecticides, has preven vseful in eradica-
I.E(?l-l l}l()i{[:][]“i.‘;. ].t |'ﬂ':.||.||.'|."5 I.hl"' .'il]l}E':lll}' I"I'I- [)U,Ti,l-
tr b feamamitled and

siters ‘.:-_1. 1':-t?.|1-:'|'||5;' Hhii
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illness of the petionts resalls i good widll and
public suppert of the program,
ag with the mosquitoes, the malaria parasites
are: also developing resislance 1o some of the
drugs. Significant domg resistance arose abont
HLKe
proeuanil (Paludrine . Shortly aftervacds the
s probilem arase with pyrimethamine { Dar-
aprim}, These occorrenees did not cuuse major
coneerit becanse of the widespread use and

combulenee in the i.-umiunrlnl'rul]il‘w t]ru‘l__';.t‘ sl

Unfortunalely,

13 wears wilh Lhe large-seale ase of

as wnodiguine and chlorogquine, owever, i
1960 chloroguine and amodiaguine resistanes
wis docuinented i Plusmodfome foleiporm
lromy Colombia, South America (Youns and
196517, Later P fal-
f'!‘.l‘)f:'”l e resistanee ('I]l.(]l'lf'?fl'”:il'll‘- WS |'{"|'.I("]'t|'."|:i
Froon southeast Ast (Young, Contacos, Sitcher,
anel Millar, 10E73),

Resistance of Po faleiperam parasites to the
A-wrminoouinaline drogs las Deon reported 5o
Iar from Colonbia, Beazil, Dritish  Cudana,
Thuilied, .'\'I.'a.':iy-'u, Coambodin, wud Vietoowm.
The spectrim of resistance varles with the

Mowre, 19G1; Young,

sheein. Sooe strwing are registand 1o all of 1the
svithetic schizonticidal drogs, i which ease
resorl st be had tooquinine.

T sorne anopheline s
guitoes to mseebicides and the resistanee of
s straing of malavia pavasites to dmgs indi-
cate the wrgeney of achicving the eradieation
voal belore Drther resistance develops.

Contrary Lo some of the overly optimistic
opindons of a Ffew vears ago, we now Fined hat
there are still many problems to be soleed,
somgs of wlhich may hald the kewv to actual
slobal eradication,  Suddenly, the problems
appear lavge and the supply of malariologists
ancd facilities il'll,l(,i.l;!-!]l.,ll,l‘il.‘. fl'tln[c,::l”}'\ some ol
these are old problems whicls were being pur-

resistance o

sl i the past el the answers might nos
be nearer had the resesrch work not been
choked aff. Bome ol the peoablems are new,
hewever,

lrgs.

such as resistunce  boo anlimalacial

The informudion neccded covers a wide range
of biology, host—parasite relationship, chemo-
tleragre, cle. While it is hoped that evacication
of malarin can be aceomplished Before all of
the problems can be selved, it now seems
logical to resune and o continoe vestios-
tional work until malarin has actoally heen

FERRLIARY 19604

cradicated, The sume logie might apply i
the future to other diseases which might be the
nhject of cradication. The moral is: eradicate
the dliscase before Haguidadiong thee investigalors.

[n this peneral review of the association
of man wilh his most
the exciting details of the day-by-day research
aned cevelopmental cxpoeriences, of socoesses

serimas cigense, most of

anct r_]'i'S,'i[;l]]l:}:i1l|_l,TL(,'1I1,.l:I hawe ||:~|;_-:~:-c:-cu1'i]}' baieeri
oonitted,  The accomplishment so Far i ma
Taria and the Beighl possibiility that it can e
climingted  From the world s o breathtaking
prospect  charged  with farveaching  signifi-
canee. I Firal
climination ol a majer disease, which at the
suroe Lone happens 1o be the most serious one,
frinm this planet. It wonld improve the heslth,
happiness, well-being, and coonomic status of
vast segments of the world’s population, 1t

wonld  mark  the sueeesaiul

gives hope ane o design For Turther eonguests

af  discase, especially those transmitbed by
arthvopods or those which can be atbacked by

tlrugs.
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