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47. Prophylaxis of Malaria 1n Central and Southern

Brazi’i —:%--:'_:r.t‘. anti-malari | campaigns have been carried on

ander the technical diret tion of our Institute, all of which have
been crowned with the most complete SucCcCCss. They werc
andertaken in the following chronological order :
In the astruction ol the [tatinga Railway, Santos.
2) In  the ork of damming th Rivers Xerem and
Mantiquira, for the ‘ﬂ'-.tr-r---ﬂ'.'.’;.:'t.f.}' of the city of
1 ) - neiTo
.t the time of the extension works of the Brazilian
al (] 1:*-. "!..l'.'_TE'_ =,'!_ .-\T;.'.‘.LL‘ H.||I|L}
4) During the survey WOIR (or the Bahia and Espirito
~>daT T : 1y LY

(3) During the ~onstruction of the North West of Brazil
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(6) In the suburbs of the city of Rio de Janeiro in con-

*-.- = ] e - .I ] I--: | a F ..1 2 LF F‘_-.
nection with the llf'JlirI'x.ri w1s Ol YELIOW lever.

The most important campaigns were conducted by Drs

Carlos Chagas, Arthur Neiva and Gomes de Faria, Members

—
-

of the Institute ; and Dr Carlos Chagas (1900 1907-1908) had
already written on some of them. he being among us the first
to organise a scientific campaign against malaria.

The prophylactic (ormulae adopted by the [nstitute com-
prised the following :

(1) Prophylaxis by quinine exclusively, adopted when the

treatment had to be applied to a moving population
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MALARIA IN CENTRAL AND SOUTHERN BRAZIL [SEcT.

(1) The preventive administration of quinine, in the dose
of 50 centigrammes every three days.

(2) The isolation of the persons infected with gametes, in
infirmaries protected by wire-gauze during the hours
the Anopheles sting, being subjected to strict treat-
ment until the gametes disappear.

(3) Early and radical treatment of persons infected for
the first time and not themselves infectious (this was
done without isolation), in order to prevent them
becoming infectious to mosquitos by the formation
of gametes.

Dr Neiva, who was entrusted with the carrying out of the
quinine prophylaxis on a large scale (among some 3,500 work-
men at Xerem), observed that among those treated with quinine
cases of first infection began to appear and increase rapidly.
He was able to verify these positively by exchuding the cases
of reappearance noted after the beginning of the campaign.
Satisfied that the dose of quinine was not sufficient to guarantee
the prophylaxis, he proceeded to administer it at intervals of
two days; after some time, fresh cases of first infection began to
appear, and these were only really stopped when he commenced
to administer the quinine in a daily dose of 50 centigrammes.

It is interesting to note that among the persons thus treated
with quinine an outburst of malaria occurred when they dis-
continued the use of quinine, even though the practice had
been continued after leaving the infections malarial some ; and
to prevent such attacks it became necessary to continue the
use of quinine for a long time, and repeat treatment at intervals.
Stranger still, persons who, after leaving the malarial zone,
went to reside in places which were certainly not infected
where they continued the use of the quinine (50 centigrammes
daily) for a month, as soon as they abandoned this preventive
were attacked by malaria. Such persons had remained for
fourteen months in the infected zone without ever suffering
any attack of fever. When under the action of quinine they
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had no fever, but harboured plasmodia in the system. Dr
Neiva, in view of his observations, admits that during the
quinine prophylaxis the plasmodia become gradually accustomed
to the quinine and immune against this poison, giving rise to a
family able to resist the quinine, and similar to the families of
trypanosoma which defy atoxyl. Subsequent to this interest-
ing observation of Dr Neiva's (made in October 1907) several
other authors have referred to analogous facts.'

The occurrence of the new infections could not be attributed
to the inefficient administration of the quinine. This was com-
pulsory, and was administered by trustworthy persons, the
infections being found to exist in persons who undoubtedly
had taken the prescribed doses.

The second item of the prophylactic formula under con-
sideration is intended to destroy the gametes in circulation,
which prevents the infection of the mosquitos, which, as we
know, can only occur when there are gametes in the periphery.
This result was obtained by the daily and continuous adminis-
tration of 30 centigrammes of quinine. It was proved by
the microscope that after a time it was no longer possible to
recognise the existence of gametes, whether of the benign or
of the malignant (tropical) tertian. When the parthenogenesis
of the gametes occurred, following on excessive work or heavy
rains, 1 gramme of quinine was given daily, as a rule by
intramuscular injection. It should be noted that no scabs
appeared after the injections.

The above shows the necessity of carrying on the anti-
malarial campaigns by persons capable of making the utmost
use of the assistance furnished in such cases by the microscope.

Lhe third prophylactic formula—Dr Carlos Chagas, in his
studies on the epidemiology of malaria, and on the biology
of the Anopheles responsible for the transmission of the trouble
within the zones, found that there were dwellings constituting
regular hot-beds of malaria, and that such houses were invaded

1 z > . : r
Incubation retarded by quinine is well known. —K. Ross,

628

TABLE




L | = . - ..-lrl.uu.” = Y
- -
L
Y IE® Y OAYP BR ML B A se (T a7 ) -.”_J.a.h__.-. TRl s Fay ..._.p fa™ g F |y Vf WA —l_r-*....__..__._vT l._.__.._ =f Iy =y v 1.._]..1..-_.'.__
T L S FY PO Y G DY Wi VY SN ST A YRS MY AP A Jort A WSSy WY 7 @Y1 YIE R O RO 11 RS G it LY 2T AT QA K A U7 ST ) R
L]
[
0

1 HTHV.L







MALARIA IN CENTRAL AND SOUTHERN BRAZIL

patients were received from rural zones not influenced by the
prophylactic campaign, appear.

TABLE Il
TABLE OF MORTALITY BY YELLOW FEVER IN RIO DE JANEIRO FROM
1872 TO 1909.
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Table No. 3 shows the results obtained in the campalgn
undertaken at the time of the damming of the Rivers Xerem
and Mantiquira for the water-supply of the city of Rio de
Janeiro. The region through which canalisation work had to
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be extended was so devastated by malaria that 95/ of the

men employed in the work were attacked, the mortality being

so heavy that the Government was obliced to abandon the

first attempt. Work could not be resumed until the special

prophylactic service for malaria had been if'-r;,ﬁ-'f?lu':imn:i, with the
result that in a few months the works were completed and
thﬂ' Cit‘r' [‘lf Rit‘l df.:'.’ Jangirn EJI'Lu\,‘ilit‘:fi Hilh dall EI.I'_JLII“HIIH"IT. fﬁlI[J[J]:T’ Jf
drinking water.

In the malarial zones of Brazil the following species of
Aﬂﬂfﬁt‘fﬁ are found :—Cyclolepteron .u:;'rf,"r::;‘*um"mrrr:': Theob,
Lutz), Cydolepteron intermedium (Chagas), Cellia argirotarsis
(Theob), Cellia albimana (Wied), and Arribalzagaia pseudoma-
culipes (Chagas).

These are undoubtedly the transmitters of mazlaria, as was
experimentally shown by the characteristic forms of evolution
of the plasmodium in them.

The following species are suspected of transmitting the
malaria, so far as can be judged by epidemiological studies : —
Myzomyia lutzi (Theob), Cellia braziliensis (Chagas), Myzorkyn-
chella lutzi (Cruz), Myzorhynchella parva (Chagas).

As to the habits of the Awnopheles, Dr Chagas noticed that
as a rule they suck only at certain hours, at nightfall, when
they come in swarms, or in the early hours of the morning.
They disappear entirely during the day and night, at which
time, therefore, there is no danger of men being infected by the
contaminating mosquitos, or of the mosquitos being infected
by sick persons with gametes. An exception to this rule is
the Cellia braziliensis (Chagas), which attacks for preference
during the day and in the sun, which fact shows the necessity
of studying the Anopheles fauna of the region 1n which it is
pmpﬂﬁed to start an anti-malarial campaitgn.

Further details as to the Brazilian Anopheles and their
relations with malaria may be found in the works of Dr A.
Neiva, lately published (1gog).

In dealing with the organisation of the systematic prophy-
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MALARIA IN CENTRAL AND SOUTHERN BRAZIL

laxis against malaria a knowledge of the existence of the
Myzomyia lutsit (Theob.) in the region is df:.faf:n'ing of special
attention,.

This mosquito, which appears to be responsible for the
transmission of malaria in the regions where there are no
swamps, lives in the waters found in the Bromelias epiphytas
(Lutz, 1902), and is so small that it can pass_through the wire-
gauze of 1'S mm. mesh, usually employed for protection of

houses. For this further reason it is advisable to study the

Anopheles fauna of the region before proceeding to instal
mechanical prophylaxis of malaria.

Finally, it should be mentioned that the quinine prophy-
laxis has been carried out without the slightest inconvenience
to the persons subjected thereto, there being a large number of
people who have used daily 50 centigrammes of hydrochlorate of
quinine for the last two years and ten months without showing
the slightest bad effect from the employment of this medicine.
Further, the phenomena of noises in the ears, etc. are not
observed when the quinine is administered at meal times. No
cases of hoemoglobinuria have been observed following on the
administration of the quinine, and the few cases (8) of this morbid

nature observed disappeared with the quinine treatment.
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