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MALARIA IM THE AMERICAN INDIAN

Malaria prevails, or has prevailed up o }ecenfly, over very wide
areas of the Weste?n Hemisﬁﬁere, lyfng between latitudas 50°N and 4005,
and from the shores of the Atlantic %o.thnse af the Pacific Oceang the
American Indian'ranges frdﬁ Canada én Patagonia, and some thirteen species
of American Anopheles mosquitoes have been linked with malaria transmiasion,
geven species #aing vectors of major public health importance in one country
or the other, The range of ecolagical and epideﬁialngical variation is
therefore practically illimited, and it would be quite impossible to
submit a concise, comprehensive account of malaria in the American Indian,
even if adequate information aon the subject were available, Unfortunately,
published data are conspicucusly absent from the literature, and none of the

principal Malaxria Eradication Services have been able to supply information

on this special malariological problem,

During the great upsurge of antimalarial activities over the last
twenty years, emphasis was placed on vector destruction and chemctherapy,
and not on epidemiology. Excassivg hopes were founded on the new insecticides
with long=lasting residua; effect, and on the powerful antimalarial drugs
developed during the war and in the early postewar period, Malaria eradica=-
+ion campaigns wera.launched widely and waged with little or no attempt to

establish base~line data on the local epidemioleagy aof the disease,

For obvious economical, political) and logistical reasons, in the
sparsely inhabited countries of the American tropics, efforts were concentrated

on the mare populous areas, no distinction being made in respect to the
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different ethical groups which might be present, Given the magritude of
the task, the reﬁote, scattered and economically unimportant Ihdian

communities were, to a great exteni, missed, overlooked or ignored,

The present discussion will‘ha restricted to the Indians of Guyana,
who are estimated to number 32,000, widely scattered over the least accessible

parts of the country, At the present day, nine tribes are represented:

The Warau of the coastal lowlands, mostly in the North-West district,
adjoining the deltaz of the Orinoce; the Arawak, of the lowland forests of
the near interior; the Wapishana (Arawak stock), of the South Rupununi
Savannah; the Carib, formerly hery numerous and widely distributed, but
now reduced to very small numbers, mainly on ths upper ﬁarama and Barima
rivers in the North-West District; the Akawai of the upper Berbice, Demerara,
Cuyuni and Mazaruni rivers; the Patapnna of the southern portion of the
Pakaraima Plateau; the Arekuna of the upper Cuyuni and Mazaruni mountains
and savannahs; the Makusi of the North Rupununi Savannah and the Wai-Wai

of the Essequibo headwaters, The last five tribes are of Carib stock,

Some of these tribes extend beyond the political frontiers into

Venszuela and Hrazil, Generalisations in re malarica are not permissable,

and our observations refer specifically to Guyana; it may be noted, , however,
that few environments preseﬁt greater stability and uniformity than the
squatorial rain forest, which covers most of the Guianas and Amézonia, where
Anopheles da;liggi, the most efficient malaria carrier in the Wastern
Hemisphere, is the prevailing, and often the only, vector, It is in this

vast region that the majority of American Indians live still fully

exposed to the ravages of uncontrolled and untreated malaria,
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The study of racial differences in respect to the epidemiclegy ef
malaria and the clinicel and immunclogical reactions which are induced by
the malaria parasites, pressnte many difficultise; for valid conclusions
ntudiss must be based on chsarvations made under identical conditions of
ervironment and exposvre. Such situstions ere rars, and this is nrchably
the reason why siudiss cn this aspect of malariolagy =re few, &nd the

conclusions drzwn somewhat tentative and guarded,

The Negro of %=3st and Central Africa has evolved, throughout the eges,
in continued confrontetion with malaria, end has acquired practically tetal

{immynity to Pluawmodium vivax and a high degree of tollerance to P,faleiparum,.

Tollerance to the latter speciea, implies no immunity to the parasite, but a
high desgres of tollerance in reapsct to the effects of parasitization,
RaichOnauf1£%-1923, working ameng the Hausa of the Camercoma, reached

the conclusion that toxins resistance wes inherited, but parasits resistance
wes acquirsd by continued expesure and rwachad ite peak in sarly adulthood;
tharsaftar, the parassite rntﬁ and the degree of parasitization remmined low

and more or less stabla, O0Othsrs in Africa have rezched similar conelusions,

Holoendemic malaxia is regarded es the highsat sxpression of malaria
endemicityt +the splsen rate in children 2 to 12 years old is constantly
above 73 per cent,) the epleen rate and the size of the average enlarged
spleen fell pragressively with age, hecoming low or negligible in the adult
populations. Mortality may be high in young children, but the adulis enjoy
good health as far as malaria is concerned, Holoendemic malarias is typical
of Africa, but has also bean recorded in other rather restricted situetions
as, for instance, amﬁng the Aboriginale of North-Eastern Indim and in New
Guinea, In the Western Hemisphere, however intense malaria transmiassion
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may be, it has been recorded, to the writer's knowledge, only among the Bush\
Negroes of Surinam; these are descendants of runaway slaves who have l:i.\.re«:lJ .
for many generations, isoleted in the Guyena forest, where other races,

aqually exposed, suffe: severely snd never acquire that high degree af adult

tollerance to malaria infection which is characteristic of holoendemic

malariaa. This suggests that race may be a factor connected with holuandemiciﬁy.

Amang the Bush Negroes, Swellengrebel and Van der Kuyp (12) found a
very high Pgfalciparum rate both in children and ;dulta; the mortality at
all ages was, however, low, and they were not much incommodated by the
infection, Thus, in a village on the upper Surinam wivery Ppfalciparum
accounted for 75 per centeof infections in children, and_for T3 per cent,
of infections in adults, The actual parasite rate averaged 70,5 per cent,
in children and 37 per cent, in adults, yet during the twelve-year period .
from 1927 to 1939, the population of the village increased by 30 per cent,,
from 698 to 901, the average annual death rate being 21, the birth rate
32 per 1000 inhabitants, and the infant mortality 113 per 1GO0 births!
Crenle negroes from the Surinam coastlend, living in similar surroundings,

showed the same or even higher infection rates, and suffersd severely,

The Amerindians of Surinam, living umnder the same conditions as the
Bush Negroes, showed little evidence of tallerance to the.infection. On
the Wayombe river, in September 1939, 172 Indians were examined; P,falciparum
accounted for 50 per cent, of infections in children (108 examined) and
61 per cent. in adults (64 examined}, ancd the spleen rates were 82 and 83

per cent, respectively, Swellengrebel and Van der Kuyp found that: .

/5¢°.l°



-5 - RES 7/85/6.%

"The adult spleen rate and the average size of the enlarged adult

spleen (2,2 Schuffner units) surpassing anything we encountered in
'Bush‘Neéroea, are evidence of the lack of £ollerance of these people

to malaria parasitas. We may.add that a high'splean rate and 2 large
size of the swbllen'sﬁlaen are peculiar of Indian malaria, as dist%nct

. y -

from the Bush Negro and Creole malaria one meets everywhere in Surinam,...
Basides a stfnng sblénic reaction to the presence of malaria parasites-
in their blood, the Indiéns give evidence of their lack of tollerance
by sickness and death s..s.The importance of Indians as cerriers of
malarial infection does not, like the Bush Negroes, consist in a
tollerance to the parasite (manifesting itself by a‘mudarate splenic
reaction and a low mﬁrbidity aﬁd mortality), but in their seminomadic

life which enables them to carry malidnant malaria infection from

the Bush to the Savannah. "

American Negroes, descendants from salves brought from Africa between
the XVIth and XIXth centuxries, who have lived for generxations undexr
conditions of more or less moderate malaria endemicity, still enjoy some
of the immunity built up by their ancestors, The Nnrth—Amarican Negro
presents considerable resistance to provoked infection with Pgwvivax 1)
and throughout the Caribbean, West Indian Negroes, theugh equally susceptible
ta infection, as an average, suffer much less and present lower spleen rates
and smaller average enlarged spleens than other races living in the same

(2)

environment -

In Buyana, people of six racest have been living for many generations

+ According to the last census, the population of Guyana in 1960, totalled 560,206,
comprising:East Indians 267,840; Negroes 183,980; Mixed 67,18%9; Amerindians

25,4503 Chirese 4,0745 Europeans 3,218 and Others 8,655, /6
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in the same general environment and often pnder the same conditions of
exposure to malaria infection, The Europeans, mqinly'of Portuguese descent,
and the Lhinese, constitute small minorities and live mostly in Georgetown,
The rural population of the coastlands, comprises large numberxs of Negroes
and East Indians and ideal conditions exist for comparative racial studies
"of all kinds., Yp tp 1946, when large scale D;D.T. spraying operations were
introduced, malaris used to be stable and hyperendemic throughout the coast,
from the Berbice Estuary to the Pomervon River., - Systematic surveys af
school children were conducted between 1937 and 1946, sepasrate records being
kept for the two main races, The parasite rate showed nao significant racizal
variationy splenic reaction in the Negroes was, however, decidedly and
consistantly more moderate, and decressed rapidly with age so that spleens

of considerable sire were rarely found in the older children and even less

frequently in adults,’

In East Indians, on the contrary, the incidence and degrse of
splenic enlargement was much higher and hardly affected by age, Clinical
experience in Sugar Estate hospitals showed that the majority of adults went
through life afflicted by large, and often very large spleen, and failed
to come to terms with the infection; they suffered frequent attacks of fever,
and anaemia of some degree was practically universaly Mortality, directly
due to malaria, was highest in children, but the tollerance established in
adults, by life-long exposure tn‘infection,was both low and unstable; at

all éges, malaria, and its sequalae continuad to be major cases of death,

The 239,000 immigrants who came to Guyana from India between 1838 and
1917, originated mainly from Bengal, Bihar, Orissa, the Central Provinces

and Madras, where malariz mostly, though not exclusively, is hypoendemic or

/70009



-7 = BES 7/88/6.3

mesoendemic, and seasonal in its occurrance, This explains the lack of any

inherited resistance to malaria and the severe reaction these immigranis

suffered when they were transferred to the hyperendemic Guyana coastlanda

Further inland, alcng-the tidal course of the Berhkice, Deﬁarara and

other rivers, the autochthonous population is farmed by Amerindians of the
C , and’ _ ‘

Arawak and Akawai tribes/ by persons of mixed race, usually with Amerindian,
European and Negrp blood, in very variable proportien. There are few
permanently settled negroes, but s considerable fiuctuating population of
this race, mainly adult males, is employed in the mining and timﬁer industries,
At the time whaﬁ malaria was hyperendemic iﬁ tﬁesa districts, the Negroes
came, not only from the inéensaly maiarial coast, but also, and in high
proportion, from the more miidly malé:ial'Leewa;d and Windward Islands and
Trom malaria-frés Barbados, Whatever their origin, their reaction to malaria
infection followed the same pattern; soon after arxival they contracted the

infection, suffersd an attack or two of fever and after that they enjoyed

normal health and rarely returned for treatment,

In contrast, the mixed papulatipn, bo;n and bred in thglarea, suffered
severely and continuously, sll ages being affected; mortality and morbidity
were certainly graver in children, but the tollerance acqguired by the adults
was poor and very unstable, The Amerindians reacted in the same way as the
mixed population, but even more savérely; the largest spleens recorded,
reaching the pubis, and partly filling the pelvis, were ssen in adulte of

this race,

Blackwater fever was not common in Guyana, in spite of the very high

incidence of Pgfalciparum; it appeared at long intervals, during periods

/aﬂﬂ.‘
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of malaria exacerbation, tsnding to .recur in some localities, with clustering

of cases in certain neighbourhoods, homes and families, On the Demerara
River, between 1923 and 1931, fifty-three cases were recorded, mainly in 1926

1927, with the following racial incidence (4):

* Incidence af B;agkwater Faever

o i © Per 1000 Per 1000
Race _ ' Inhabitants Patients_treated
Negroes l 2.67 19
East Indians 24,00 1911
Amerindians ‘ 11,79 84

Mixed Races 21,83 189

Nephrosis and chronic nephritis, essociated with P,malarise infection were
frequent on the Demerara River; racial i;cidence per 1000 pﬁtients during
eight years, was; 20,4 in Negroes; 48,8 in East Indians; 33,6 in Amerindians
and-35.6 in Mestizns, Children and young persons are more liahle to blackwater
and nephrosis than adults, thus the low incidence of these syndromes in

Negroes might be due, to some extent, to the preponderance of adult maias

in this ethnical group., Ten years! experience on the Demerara River, in
conclusion, showed that the Arawak and Akawai Indians of the area, suffered
severely from malaria and its complications and, like the East Indians of

the Coastlanda, escquired only a very relative degree of tollerance to the

infection, suffering fram its effects at all ages,

In the far interiﬁr, the population is widely scattered and can he
estimated at 45,000 (1967), of whom approximately half are Amerindians
belonging to the Wapishana, Macusi, Patamona, Akawai, Arakuna and Carib
tribes, On the Rupununi Savannshs ;nd the Pakaraima Plateau, the inhabitants

are nearly exclusively Indians, Among them, malaria surveys have been few

/9-.-
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and irregular and no systematic, long-tesrm observations have been made;
the same can be said of other mediéal studies, ‘Priaf to the intrnduction
of control measursa, malaria accurred throughou% the ysarjﬁut transmission
tended to be much more seasonal than on the coast, being related wither to
the May-~August rains, or to fhe floods of the larger rivars, Amﬁng the

Indisns of the low=land forest, spleen rates ranged from 40 to 60 per cent,

In soms of the less accessible areas, the introduction of malaria
appearzd to be recenty and possibly related to increased traffic with the
coastlande; thus, the Savannahs of the Rupununi, which were difficult to
reach before the advent of the aeroplane, were reported to be healthy up to
19303 the only Indians whé suffered'being those who had visited the coast,
travelling down the Essequibo river 6: driving ;attle through the Berbice
trail, By 193855)the infection had spread all over the aavannahs! and over

A0 per cent, of the children had enlarged spleens, rates increasing with =age,

By 194356)fear5 were entertained that the Makusi of the North-Savannah were

.dying outs During a malaricastic survey of this area; 424 Indians of &ll

ages were examined; 68 per cent. had either enlarged spleens, parasites,

or both, and 46 per cent, of adults had large spleens which in 20 per cént.

of cases extended below the transvérse ombelical line. In settlements situated
nearest to the forest, 80 per cent, of the inhabitants showed evidence

of malarie. The lack of old people was very striking; Dﬁly two were seen

whe appeared to be about 60 years old, This was reported to be a recent
development and.that be%ure’malaria appeared on the savannah, in 1530, old

and very old people were numerous, One rancher who came to the area in 1922
had known two Macushi ancients who remenbered quite well the British military

expedition to Pirara in 18431 During this 1943 survey, many settlements in

/10,4
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the Indian Reservation along the northern Kanuku Mountain feethills, wexe
found deserted, and some of the houses buined, as is customary after the

death of an inmate,

Thig high susceptibil;ty of the Guyans Indians to mala;ia, is withqut
doubt one of the major causes of theixr decline over the past i50 years,
Smallpox, maas;es; yellow fever, influenza, whooping coughland tuberculnsis,.
have all been ccntributing fagt;rs, somefime§ causing disastrous epidemicsj

none of these diseases, however, was as constant in its onslaught as malaria,

The early Duteh colonists sough the alliance of the Indians, particularly
of the Caribs, then a very numerous and warlike tribe, as they relied on them
for the procursment of Indian slaves, captured inAraidsvan villages and
Spanish Missiun settlements on the upper Cuyuni and Orincco. Later, during
the long years when African slaves were b:nughf to the Eolony, bath the Duteh
and the British planters relied on Indian help for subduing slave rebellions
and for the capture ﬁf fugitives, From 1778 to the end of slavery, annual
official recéptinns were held in honour of the Indian Chiefs, At the end
of the eighteenth century, the Amerindian population appears to have been
numerous and flourishings the figures that have been given, however, are
unreliable and differ widely; 50,000 would appear to be a reasonable guess,
With the abolition of slavery, the Indians ceased to be of any interest to
the Colonists, and were left to themselves and neglected; their numbers
dwindled rapidly, and the Eaxihs, the most powerful and feared tribé,
practically vanisheds; only a few survive at the present day on the uppexr
Barama and Barima rivers, In 1848, after proper surveys,lit was established
that the Guyana Amerindians aggregated approximately 15,000, of whom only

(3)

7,000 still in the aboriginal or semi-aboriginal state,

/llga-.
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Systematic malaria-control uparatiun; were inaugurated in the interidf
in 1947; though eradication has nofias yet bean_achieved, the{incidsnca
of the disease has been drastically %éduced, The rapid increase, which has
followed, in all the tribes, is a cl%ar indication of the disaqt;guq.effayt
of malaria on this populetinn‘group'nvef'tha past yearsy in 1968, their

number is estimated at 32,000,

This high suscsptibilitj and reactivity of the Amerindian to malaria,
is without doubt related to the recent introduction of the infection in the
Western Hemisphere, It is generally accepted that malaria, ass well as many
‘other diseases, came to Americé with the diécaVarers, the eonquistadores,
and the hundreds of thousands of slaves brought from West Africa, In the
Americas, the new arrivals found, wherever thay-;anded, native Anopheles
capable of acquiring and transmitting the diseaéa; given the prolonged
infectivity of malaria subjects, the lack of curative Eadicines at the time,
and the wide diffusioﬁ of Anopheles, it is no% surprising thaf serious, early
outhreaks occurred among the invaders, and that the infection spread rapidly

to the highly receptive Indians,

In spite of tradition, it appears that even the Peruvian Indians were
ignorant of the properties of Chincona bark, Richard Spruce,(li)the])ctanist,
spent fifteen years, from 1849 to 1864, on the Amazon, énd in the Chincona
forests on the slcpés of Chinborazo in the Equadorian Andes, He was responsible
for the collection and shipment of seeds and young plants from which the
Chincona plantations of India and Ceylon eventually originated, He found
that the "Cascarilleros", Indians employed in the collection of Chincona
bark, were not only completely ignorant of its medicinal properties, but

regarded his explanations with scepticism and suspicion, for they were convinced

f12:0.4
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that the bark was used for the extraction of a valuabhle brown ;l_ya. .

In equatorial America, altituda; in the Andean Cordilera, has probabiy
been theAnnlybarriar to the spread of malaria, even io the most remote and
isolated Indian“cnﬁmunitias,l'The Wai~Wai Indians arse aﬁ entirely primitive
tribe, which has its main settlements in Brazil on the Mapueira river, which
flows, through the Trombetas, to the Amazon, some 400 miles to the South,
A few used to visit the headwaters of the Essequibo in Guyana, Their nearest
neighbours W& Wte Wowkir, are the Wapishana of the South Rupununi Savannah,
some 70 miles to the North-West, through high rain forest, Cassava graters
and feather ornaments have been traditional items of trade betwéen these two
tribes, but contacts kewe Weew zasw and are maintained by only é few individuals,
For the last 15 years, a mission has been established at Kanashen, on the o .
upper Essequibo, and it has attracted conﬁiderable numbers of Wai-Wai from
across the bbrder.} In 1966, a group of 80payed their first visit to the
mission, after a journey of several weeks; of these, 14 were found infected

with malaria, Pyfalciparum, Paviyax and Pgmalaxiae, all being identified,

So far we have dealt with the incidence of malaria and its effects on

the Amerxican Indiap; the Indiants way of life, however, also has important
bsarings on malarial epidemiology and even more so on the practical development

of antimalarial operations,

Indian villages are small in size, with widely spaced houses; the
larger buildings usually accommodate several families, each having its fire~
plece and allotied space, Completely isolated houses are frequent, The large .

villages, to be found in the more civilised ereas, are due tc missionary

\
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influence, The houses are made out of materials which are easily procurable

on site; round wood poles, bush ropes, palm leaves for roof tﬁatching,'bark
and split palm trunks for walls and floors, ete¢, By cammunity effort even
the larger houses can be erected in the course of a few days, and a serviceable
shelter may be put up in a matter of hbhﬁs. ‘This makes it easy for the
Indians to move from one. site tﬁ another, sither for security, for better
hunting or fishing and, probably, for the purpose of escaping disease, .As
has been mentioned, houses in which a death has taken place are frequertly
abandoned and burned down, This inatability of settlements has been recorded
by most observers, and it is reasonable to expect that such a practice may
help in the aveoidance of malaria which, in the forest, is eminently a place
disease, prevailing in localities where cenditions for abundant Agdarlingd

production exist,

The more permanent type of house, constitutes the Indiant's operational
hase, but, with his entire family, he spends a large proportion of his
existance elsewhere, working on his farm, usuai&y’éituated at a very cnnsideréble
distance, on hunting or fishing expeditions, attending sprees, or just _
wisiting his neighbours, In the more civilised arees, he may seek temporacy
employment as a guide, a pnrtar;?boat—hand, bleeding balata, collecting Brazil
nuts, etc.,, and when so eﬁgagad he is usually accompanied by his family,
When away from theif‘permahent home, the Indians camp under temporary shelters,
ranging from a few large palm~leaves stuck into the ground, to an open palm-

thatched shed,

This great and continucus mobility of the Indian, is without doubt a
factor favouring the wide and rapid diffusicn of malaria infection, In 1947,

a sharp outibreak of malaria occured among the Patamona Indians on the Potaro-

/14;9..
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Ireng watershed, an the Pzkaraima Platesu, a mountainous, mainly forested

@

region, at an elevation of 1000 to 2000 fest above sea level, nfected
persons wefe discovered scattered widély aver some 500 square milés; all
of them, however, had worked at, or had Qisited.recently, a diamond‘placs;,'
and this was the only locality whére transmission was actually a¢curring:

a creek had been dammed, and many gravel pitg sunk in the valley bottom,

and in these Agdarlingi found idéal conditions for continued production,

The migration of 80 Wai-Wai, of whom 14 were malaria parasite carriers,

has already been mentioned,

These characteristics of the Indian way of life introduce sexious
difficulties in practical malaria control, and may frust?ate even the most
efficient eradication pragramme, In the sparsely inhabited interior, A,darlingi,
in adaptation to the environment, is in no way as anthropophylic and endophylic
as it is on the coasty it is widely distributed as a silvatic mosquito, and
malaria transmission takes place not in villages and houses, but at camping
sites, on the farms and in the forest, The main villages can be sprayed with
insecticides without excessive difficulty, but the existance of remote,
isolated houses is.very frequently unknown, and the systematic spraying of
temporary shelters is not anly impossible, but futile, as they offer next
to nothing in the way of sprayable surfaces, Under such conditions, insecticidal
methods can reduce, but not eradicate, malaria, and their application is
difficult and expensive, Systematic spraying of hammocks with D,D.T. solution
or emulgion is a useful practice, as the Indian always travels with his hammock,

and the insecticide residue resists occasional washing.

Mass chemotherapy, through systematie, periocdic distribution of anti-
malarial drugs, is cbviously impracticable, owing to the terrain, the widely

/lsoonn
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scattered population and its elusiveness, Even when a case of malaria has

actually been discovered, treating it is a difficult matter; ‘radical
treatment of P,falciparum infactiun;naeds at lsast three days, and for Pyvivax,

14 days are required, Pinning down an Indian for regular daily dosage is

no easy mattex, and he ususlly fades into the forest in mid-treatmentl|

In Guyana, malaria, and iia carrier Ajdarlingi, were eradicated from
the coastlands and the more accessible and populated inland areas (93 per cent.
of the population) exclusively by D,D.T. house aprayingETI In the far Interior,
results were by no means satisfactory, and malaria control anly, was established,
This partial failure of D.0.T. was due to the wide scattering of the population
over an impervious terrain, its instability and mobility and, above all, to

the silvatic adaptation of A,darlingi.(e)

From Januaxy 1361 to December 1965, an attempt was made to eradicate
these residusl foci of malaria in the interior, by means of chloroquinised—salt;(gj
in order to assess vully the value of this new technique, D.D.T. house spraying
was suspended, This campaign covered an axea of 42,000 square miles {109,000 sz]
and 2 population of 48,500, meinly Amerindians, The campaign was conducted
under strict administrative and scientifiec control; specific legislatibn was
enacted, making the use of chloroquinised=salt compulsory in proclaimed areass,
and requlating its shipping, transpeortation and sale in the interior,
Epidemiolugiéal evaluation preceded, accompanied and followed the campaign,
In the areas in which chloroquinised.salt was used, continued DB.D.7., operations,

from 1947 to 1960, had greatly reduced the frequence of the disease; the

resservoir of infection within the population was therefore a relatively small one,

In the North-Wegt District and in the Pakaraima sectors, aggregating an

area of 35,000 square miles (91,000 sz) and a population of 39,550 (1964),
' /1l6ass.
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malaria (parasite rate in 1960 ~ B,3 per cent,}, disappeared within six months;
thereafter, aﬁly four sporadic, &ryptic cases of. Pavivax infection were recorded

up to April 1965, when the campaign was closed down,

Early in 1966, ten muﬁths asfter the cessation of all anti-malarial '
‘méasurss in fhe area,ra small focus of-é,v;véx infgctiun was discovered among
the Caribs nf.the uppezr Baéama river, a very inaccessible locality where
chloroquinised-salt ﬁould only ieach irregularly and probably in insufficient
quantity, ss no shops or other normal means of salt distribution sxist,

These Indians, travelling down the Barama, spread the infection to the Waini

and Moruca rivers, and, crossing overland, cauéad an outbreak at the Manganese
Mines {M.M. on map) en the ﬁpper Barima and Kaituma rivers, Hence the infection

spread rapidly to the lowsr course of these streams and to the Aruka,

In June and July, the outbreak reached its peak, with 172 widely
scattered cases, During 1966, a total of 643 cases were recorded on a
total of 20,811 slides examined, out of a population of 15,850;_ Pyvivax
" was the only parasite involved, The outbreak has been controlled by D.D,T,
house spraying and re=issue of chloroquinised=-salt, these techniques being
used in combination for the fixst time, Only 15 cases were recorded in 1967
(9,116 slides examined) and none during the last %our months, from Decembexr

1967 to March 1968,

An identical incident occurred among the Akawai Indians of the Wenamu
and upper Cuyuni, along the Venszuelan border, the first caées being discovered
in April 1966, one year after the cessation of anti-malarial operations,
This, agein, is a wvery inaccessible area with a small populatiom of Akawai

Indians who can obtain salt and other supplies more easily from Venezuela

/17‘900.
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than from the Guyana sidey Pyvivax wes responsiblezfur all cases discovered,
Indians crossing overland from the ﬁanamu to the Kamerang, an.affluent of the
Mazaxruni, spread the infection to the upper Mazaruni and its tributaries,

a sparsely inhsbited area with an estimated population of 3,000 Indians and
diamond mineis, During 1956; 280 cases were discovered in this sector.

Many infected persons reached the coastlands, but Qere intercepted by systematic
examination of plane passengers from the Interier, D.D.T. house spraying and
chlorogquinised-salt, {issued fﬁea to Indians) have brought the situation

under control, though progress has been slow, owing to the very difficult

terrain,

It is important to note that both these recrudescences were due
exclusively to Pyvivax; the 1961-65 madi;atad salt caﬁpaign, even in
remote and poorly supplied areas, appears to have achieved the eradication
of both Pyfaleciparum and Pgymalariae which, béfore the introduction of chloro-

gquinised salt, accounted for 57 and 15 per cent. of infections, respectively.

Among the 10,000 Makusi and Wapishana Indians who inhabit the Savannahs
of the Rupununi, close to the Brazilian border, chloroquinisedesalt, after
a favourable start during 1961,‘failed owing to the introducticn of a
chloroquine-tollerant P, faleciparum strain from the neighbouring Rio Branco
Territory, This new strain spread rapidly over the whole area, even where
chloroguinised-salt covarage was adequate; D.D.T. house spraying, interrupted

since 1960, was xe-introduced in 1962, and as soon as systematic spraying

operations wers eatablished by the Brazilians across the bordex, beginning

in January 1965, malaria transmission on the Savannahs was interrupted. Silvatic

Agsdarlingi, however, still persists in the surrounding forest and occasional

cases of Pofalciparum malaria continue to occur, but exclusively among Indians
/lsﬂﬂ‘ b4
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engaged in bleeding balatqfwha camp in the forest during the rainy season,
from April to Novembers Among TOO bleeders and their dependants, estimated

st 2,800, 24 cases were discovered in 1966, and 22 in 1967,

For the 1968 season it is proposad to issue to all bleadars, along
with the other rstions they receive, 20 ibs, of salt, medicated with chloro—
quine (0,43 per csant, chlornquin? hase), and pyrimethamine (0,043 per cent.}
and, in addition, to give to every individual, who can be "caught® before leay-
ing for the forest, & twoeday combined Fanasil'(Sulfufthomidina) ~ Pyrimethamine

treatment, The rasult of this new approach will not be known till the end

of the year,

These various develoéﬁents, which have occurred in the éourse of the
Guyana campaign, illustrate clearly the péculiarﬂdifficultias ancountered
in the course of melaria control and eradication aperations amongqthe Amerindians,
In the early planning of the many campaigns which have been undertaken of
late years throughout tropical §Merica, as has been stated, little importance
was attached to the specific problem of malaria in the Amarindién, priopity
being given to the larger, monre accessible communities, which were econamically
more important and politically more vocal, Today, with eradication nr,-more
frequently, control established nvér wide areas, the problem of malaria
ameng the Indiana, asaumés a new dimension, for it is evident that eradication
will remain a dream until ways and means have been discovérsd to extend
control to even the most remote of Indian settlements, We have shown how
rapidly and widely malaria can be broadcast from extremely limited foci, by

. or
wandering/migrating Indians,

+ Wild rubber,
*_FJ ' /lgﬂﬂooi
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0f the preventive techniques known at the present day, medicated salt
appears to be the most promising, as it can Tind its own way far beyond the
reach of organised public health agencies, We do not yet possess, however,
the ideal drug for this purpose, Thase in use today, among other short-
comings, faill to act on certain parasite strains, and may thus bring about
the emergence, and favour the diffussion of Huéh.drug-tcllérant or drug=
resistant infections, wme Faiding W suriess eradiceddan aed introducing

therapeutic problems which may be serious,

In Guyana, we have shown hmweups how chloroquinisedesalt was completely
successful against sll forms of native malaria perasite, only fziling where
and when a chloroguine-tollerant strain was introduced from Brazil, Qur
campaign, it should be emphasised, was iraugurated at = stage when the resservoir
of infection had been greatly depleted by T.D.T. spraying. Under such
conditiané, the probabilities of resistant sirzins being present were much
reduced, With the drugs at present available, we helieve thot medicated-

salt should not be used under conditions of high esndemicity,

Indizans, still in the aboriginzl stage of civilisatien, do not know
commercial salt and manufacture selt substitutes by washing certain soils,
6r the ash of certain palms, Natural deposits of salt are not likely to
coour throughout the vast eguetorial rain forest, 0On the other hand, the
zivilised and semi-rnivilised Indians, take o the use of commerzial salt
very readily, s#s in it ithey find not only a mgans for seassocning their food,
but & valuahle preservative for fish and gomz on which they subsist, and which
tend to abound in certain sessons and not in othersy  the traditinral methad
of preservation employed, is smokinge The entirely primitive Wai-Wasi Indinnz,
for instance, wha reach Kemashen Mission from the depth of the Drazilian

/20....
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Virgin Ferest, take to the use of salt with great readiness, as soon as it
is made available,

Obviously, spreading the use of salt to the more remote tribes, will

and the same can be said for
take years./ malaria eradication, whers primitive Indians exist; it widhant

douht 3 veory lowm-berw pyojeed; at the presant staga of malariolegical
knowledge and anti-malarial technlque, it appears likely that treatment and
prevention may be extended more easily to the primitive and sémi—primitive
Indians, thruugh the esteblished channels of inter-tribal berter trade, in
a2 bag of salt than thraugh a spfay gun or a hottle of tablets;  for this

purpose, however, more effective drugs for sslt medication have to be

found,
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Map of Guyana showing residual Plasmodium vivax foci which survived the

1961-65 chleroguinised-salt campaign in remote, inaccessible

lines of spread of the infection by wandering Amerindians.

areas, and the

In the Northern

half of the country chloroquinised-salt eradicated both P. falciparum and E.

nalariae.
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In the South, the campaign failed, following the introduction of a
chloroquine-tollerant P. falciparum strain from Brazil in 1962. D.D.T. house
spraying on both sides of the border has interrupted transmission bn the
‘permanently inhabited Rupununi Savannahs, but a small focus of P. falciparum,
transmitted by silvatic A. darlingi, persists among Amerindian balata-bleeders
who camp, with their families, in the coftherwise uninhabited Rewa-Bwitarc forest,
from May to November. In all, 3,500 persons are involved, with an annual

average of only 24 cases.

In the extreme South, the point of intrusion of primitive Wai-Wai Indians,

is indicated.



