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The observations here reported have been in progress over a
period of seven years. Our previous reports on the subject (1,
2 3, 4, 5, and 6) should be referred to for details regarding the
location and topography of the area under observation, the type
of inhabitants, the conditions under which they live, and other
pertinent data. The object of our continued observations has
been to devise a method of malaria control suitable for use by
commercial organizations operating in tropical lowlands of the
Americas, which may not be able to use anti-mosquito measures,
because of their high cost. Our goal was to find a method
whereby labor efficlency might be inereased and labor forces
stabilized, by controlling malaria, which iz one large factor re-
ducing such efficiency in the tropics.

Our original plan envizaged an attack upon the “seed-bed” of
malaria infection, which exists in the young children and adoles-
cents among the population. We had thought to destroy this
“seed-bed”” by the use of anti-malarial drugs, and in such an at-
tempt quinine sulphate, atabrine, and plasmochin have been
used. Our experience over several years forced us to conclude
that there is little hope of destroying this “seed-bed.” Two fac-
tors combine in causing this failure. The first is that not all
carriers of the disease can be reached and treated adequately.
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cal Medicine (Joint Session with the Wationsl Melaria Committes), New Orleans,
December 2, 1937.

¢ Director, Gorgas Memorisl Laborstory, Panama.
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Some are missed at every survey, and these are apparently suf-
ficient in number to keep up malaria transmission. The other
factor is the relative inefficacy of the drugs used; none of them,
alone or in eombination, is able to destroy completely malaria
infection in large numbers of cases, so that relapses are numerous.
Our experience during the winter of 1935, when an epidemic of
malaria oceurred in all the 6 towns under observation, after 5 of
them had been under intensive treatment with atabrine for two
years, led us to conclude that malaria exhibited eyelical varia-
tions in intensity in Panama, and that drug control methods were
hopeless in attempting to control such variations. We also con-
cluded that we had destroyed a certain amount of natural im-
munity by treating all subelinical cases, thereby eausing an in-
creased number of clinical cases in the treated groups, when an
epidemic later occurred.

‘I'he present report eontains no new conclusions, as it is merely
a progress report based on a similar series of monthly blood sur-
veys made in the same groups of people, under the same condi-
tions as existed in previous years. One small village, called
Agua Clars, was added to the zix villages under observation in
previous years. This contained only 40 people, all of the same
general type as those living in the original six villages. The
malaria rate in these people closely approximated that found in
the other villages under atabrine-plasmochin treatment. The
inhabitants of the seven villages under observation were divided
into three groups; 5 villages on the banks of the Chagres River,
below Madden Dam, just outisde of the Canal Zone boundary,
were considered as one unit, and were treated with atabrine and
plasmochin. The inhabitants of another large village were
treated as one unit, with quinine sulphate and plasmochin. The
third group, inhabiting a number of villages seattered along the
Madden Highway, some 5 or 6 miles from the atabrine-treated
villages, was used as acontrol, quinine sulphate being used here,
without supervision of treatment.

DEECRIPTION OF THE THREE GROTPS

The first group, consisting of approximately 400 persons, lives
in five villages on or near the banks of the Chagres River, between
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the Madden Dam and the eastern boundary of the Panama Canal
Zone. The villages are Santa Rosa, Guayabalito, Gatuncillo,
and Las Guacag, on the river banks, and Agua Clara (40 persons)
some distance away from the river. The persons found positive
for malaria parasites in regular monthly surveys in this group
were treated with atabrine, 0.1 gram three times a day for a period
of five days, followed by plasmochin simplex 0.01 gram twice a
day over a succeeding period of five days.

The second group consisted of approximately 400 people living
in the village of S8an Juan, which is located on the banks of the
CGiatuncillo River, a tributary of the Chagres, about 2 miles from
the Chagres basin. Here quinine sulphate, 15 grains daily for
5 days, is administered by two native women, to all parasite
positives who can be reached. During the following week, plas-
mochin gimplex, 0.01 gram twice a day for 5 days, is administered
under the observation of a “supervisor,” an intelligent native
man who has assisted us in the work for the past five years. One
of us also visits this village one day a week, during the period of
plasmochin administration. This village of San Juan is some-
what seattered, making access to the positive cases rather diffi-
cult, and cotperation and supervision are not as good as in
the atabrine-treated towns, which are under better control.
We believe that this fact accounts for the higher percentage of
positives found here, as compared with the atabrine-treated
aToup.

The third group consists of the inhabitants of a number of
villages located on the southern slope of the Chagres valley, some
5 miles from the river, along the concrete highway leading from
Madden Dam to Panama City. There is a great deal of moving
about among these people, and the proportion of transients sur-
veyed monthly is high, For this reason, the group is not as
satisfactory a control as we would like. DBuf it is af present the
mast available control group we have; treatment is unsupervized,
as quinine sulphate in capsules, with a name-list of all positives
is left with the local village officer of Chilbre, one of the towns.
Those desiring treatment receive sufficient quinine sulphate from
him for a course of 15 grains daily for 5 days, and take it as
they please. No one of our staff visits this area except the tech-
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nician who makes the monthly blood survey. Treatment is en-
tirely voluntary in this group. The proportion of children exam-
ined in the monthly surveys in this group drops off sharply during
the dry-season months of February, March, and April, as the
loeal school is closed during this period.

SURVEY METHOD

A monthly survey of all persons who can be reached, who live
in these three areas, the Chagres River group, the New San Juan
group, and the Madden Highway group, is made near the middle
of each month. The thick-film technique of Barber and Komp
(7) has been used in all the surveys since beginning our worl,
and the staining and examination is done by experienced tech-
niclans, many of whom have been doing this work sinee its incep-
tion.

HESULTS OF MALARIA SURVEYS v 1930G-37

Table I shows the monthly malaria parasite rate, compared
with the rainfall as recorded at Madden Dam, located in the same
general area. Totals for three previous years arve given at the
bottom of this table. The rates show no seasonal variation which
can be atiributed to decreased rainfall during the dry season,
from December to April. The apparent decrease in rate in the
Madden Highway group is due to the smaller number of children
examined during the months of February, March, and April, as
mentioned above. Mosquito produetion is not dependent upon
annual rainfall, as most of the Anopheles breeding is found in
the lagoons and backwaters of the Chagres River, which is at a
more or less constant level throughout the year, especially since
the completion of Madden Dam.

A total number of 1,898 examinations were made during the
year, parasiles being found in 682 cases, a rate of 35.8 per cent,
just slightly lower than the rate of 36.1 per ceni obtained in 2,248
examinations made during the previous year. Many of the
personsg examined were transients, who were examined only once
or twice during the entire year.

Table 2 shows the parasite rate for 1,898 persons forming the
average number of permanent inhabitants in the 3 groups.
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These persons are shown in two groups, adults and children; the
rates are cumulative for the year.

TABLE 1
Monthly malorin parasite-inder compared with Madden Dam rainfall
MGNTHS :f:'&igi: wEWasn Joax | pAtiEe h;ﬁ?ﬂmﬁm

1858 inckes
Beptemberazi i B 171 19.4 15.62
[ T3 1] a0 i S 3 i 14.7 15.5 14.03%
Mowember. . oo vvres oot 2.6 14.8 14.2 9.99
TYemamabar: o i s s 4.9 238 18.6 .63

1987
A S S e 8.2 17.8 19.7 1.52
N 1) g e 9.9 &4 I 9.3* .23
Blarch....coovvvvvrecnenn o 2.2 12.5 10.2% 0.13
Fage] s e g A a8y 0.8 i 2 0G0
Tk o ke e e 6.9 2.0 17.9 10.98%
TUITRR ot i i e ooty e 111 0.7 15.3 10.30
DIl et ey, ey 6.3 7.9 13 .4 0 .48
e b T Rk S R : 9.7 14.4 21.7 14 .43
Tabala. ooyl 7.4 14.4 16.2 825,33

* Dyring February, Mareh and April sehoolehildren are on vacation, and henee
are not available for exsmination; this accounts for the lowering of parasite rates
during this period.

TABLE 2
Parastie-indez.  Adulls (over 15 years) versus children (15 years and under).
Cumulative resull for the year

e

| ADTLTS CHILDRER
LACATIONS T -_..
E-f:,'_,':g' Positive | Par cent I"iff;i" Pasitive | Per cent
T R TE T kit np g e ot a57 | 113 | 31.6 282 110 | 29.0
e Ben Fian 20 Sl s e 324 a4 .0 26| 128 46.4
Medden Highwey. . _coioiaians. 160 ar 2.1 490 | 200 | 40.1
Totmel s S i e Bl 244 20.0 | 1,067 4358 4] .4
Totunla for 1935-36.........0. .. E 1,063 202 27.4 | 1,185 | 519 43.8

If the total number of examinations, 1,898, are grouped accord-
ing to the number of times each person was examined, an interest-
ing relation is brought out. In table 3 is shown the number of
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those examined in the monthly surveys 1 to 5 times; those exam-
ined in the regular surveys 6 to 11 fimes; and those examined at
every one of the 12 consecutive monthly surveys. It will be
noted that only one person in the Madden Highway group was
examined at every survey, which is a further indication of the
great numbers of {ransients found in this group. From this
table, it will be seen that the number of times an individual is
found positive iz closely related to the number of times that
person is examined. Omitting the Madden Highway group, it
will be seen that the per cent found positive in 1 to 5 monthly
surveys 1s only half that of the group examined 12 times during
the year 1936-1937.

TABLE 3
Poragite-tnder,  Three swrvey groups.  All areas

1-5 sunvETa 11 eoBRvEYE ”é?ggf:z
LOCATIONRK E‘ II g EIE E e E gg E f;" "'_:E_E
- g £ | §§ g | = §§

gLE B | 2l d | Eis
BT | 274) 55| 20.2) 221 | 111 [ 50.2) 144 | 57 | 306
New 3an Juan coeeo.op B49) TR | 2208 206 | 119 | 580 46| 25| 54.3
Madden Highway,........... a4 112 | 25.4) 334 | 124 | 53.0 1 1 (100.0
Totals. .. ....ocivvovooo oo |1,047] 245 | 23.4) 680 | 354 | 53.6) 191 83 | 43.5
Totals (1935-36)........._. L,BB3| 333 | 24.1| GO6 | 323 | 53.3| 250 | 155 | 59.8

Table 3 also shows that the past vear was a time of low malaria
incidenee, which has a definite relation to the conclusions deduced
from this study.

In table 4 is presented the eumulative incidence of malaria by
age-groups. The total number of persons examined, even if
examined only once, is included in this table, the grand total of
all groups, treated and untreated, being 1,898.

It is interesting to note how similar the rates are for the past
year, and the year preceding. This similarity is a further indica-
tion that the year 1936-1937 was a vear of low incidence.

Further evidence that this is so is contained in the low rates
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for the age-group 0 to 5 years. This is the group which usually

suffers considerably during periods of high inecidence. In the

past year, and in the year preceding it, the highest malaria rate
TABLE 4

Cumulnlive incidence of malarin by age groups. Al groups of fable § combinad

CHAGTRES FEW SAN ITAN MATDDEN HIGIHWAYT TOTAL
Pl '% g 22| 3 z %k E | z i E g .;_g
Mo & (& g & |&% | A |4 |& g | 8

= _! | 2
0- & 120 | 32y 26.6 137 | 53 6&?5 Gty | 11 19.6( 313 96 | 30.7
A-101 G2 | 48] 48.9( 69 [ 41| 50,4 239 | 96 40.2) 400 152 | 45.5
10-20 L35 | 62] 45.%) 130 | 63 4540 247 | 100 44.1) 512| 234 | 467
2040 163 | 41} 25.1| 158 | 40 25.3; 69 | 13} 188 300 94 | 241
40-60 1oz JS: 2.4 7 20 EEE.?i 38| 7 18.4) 215 60 [ 27.0
Orver GO & 10y 37 .0 31 i ll’j.ll w| I oo 68 16| 23.5
ZE ! e

Totals. .. ... | 639 | 223 35.0| GO0 | 232 3?.'1]; G0% I 237) 36.0[1,808) 682 | 35.9

Totals for IJ |
1935-36....| 688 | 244f 35.4 710 | 230| 33.6] 850 | 328 38.602,248) 811 | 36.1

TABLE &
Tncidence of malaria by age groups, Limited to people examined in 18 consecutive
monthly surveys

ACE GROTFI NTMBEE EXAMINED HUMEBER FOSTIIVE FEL CENT FOEITIIVE
0- 0 a3 16 a0.2
b-10 A6 23 80,0
1424 32 20 62.5
2-41) a0 11 a6.7
4060 22 q 40.9
Oneer B0 | B 4 | 50,
|
LatilE, s cemamins 191 53 | 13.5
Totals for 1935-36. . . 54 155 50,9

was in the age-group from 5 to 20 years, However, this apparent
difference may be due to the fact that nearly half of those exam-
ined in 12 consecutive monthly surveys were in this age-group.

Again the high rate of ineidence in persons over 40 iz notable;

THE AMERICAN JOURNAL OF TROFICAL MEDICINE, ¥ol. 18, no, 3
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it compares well with the rate for the same group in 1935-19306,
ag in that year it was 26.0 per cent, while in 19361937 it was
26.% per cent. This is a rather high infection rate for persons
who have lived all their lives in an endemic area. As usual in
this proup, however, we have found exceedingly few clinical cases,
showing that tolerance is very high.

Table 5 prezents the cumulative malaria rate in those perzons
in all the groups, treated and untreated, who were examined in
12 consecutive monthly surveys. The data are prezented by
age-groups.

It will be noted that only a very small percentage, 191 persons
out of a total of 1,898, or 10.6 per cent, were examined 12 times
during the year. If table 3 is referred to, it will be seen that
only 1 person among the 659 inhabitants of the Madden High-
way control group was examined at every monthly survey. This
is further evidence that, as a control group, the people of this
area are rather unsatisfactory, because of their migratory habits.

THE RELATIVE IMPORTANCE OF RELAPSE AND REINPFEOTION
ON THE MALARIA RATE FOR THE YEAR

There iz no known method of distinguishing a relapse of a
malaria infection from a new infection, except in the case of in-
fants under one year of age, who have never had an opportunity
to be previously infected.  This diffienlty in distinguishing relapse
from reinfection is inereased in an area of endemicity, where a
large proportion of the population doubtless harbors parasites
from wyear to year. We believe that a large proportion of those
found pozitive over a number of months are relapses of old infec-
tions, and that the proportion of new infections iz rather slight,
except in epidemic years. If we take those individuals who were
examined at each consecutive monthly survey, and note the num-
ber of times each was positive at these surveys during the vear,
we can form some idea of the relative importance of relapse in
keeping up the malaria rate. Those persons found positive from
2 to 5 times in 12 consecutive surveys are those who have been
positive at intervals, more or less lengthy, for years past, in spite
of repeated treatments. Previous records over a period of sev-



MALARIA IN PANAMA 270

eral years, show that these persons exhibit the same tendency
to remain positive, while other persons in the same group either
remain free of infection, or are apparently easily cured. Table
i shows the number of times 83 persons, examined in 12 consecu-
tive monthly surveys, and found positive at least once, were
found with parasites during the course of these 12 surveys.

TABLE &

Individuals (85) showing molaria who were swroeyed regularly for 12
conseculive months

| i g
NUMIFEIL OF TIMER | HEEER O EARER

FOUND FORITIVE T -
| Clagres Mew Ban Juan Madden Highway Grand total

1 26 hli] 1 47
2 15 ] 0 24
3 3 2 0 5
£ b 2 0 4
5 L] 2 U] 2
i 0 i} 0 0
T L I (§] 1

Totalg. .. ..~ 36 26 1 83

TABLE 7

Pogilive cozes found pogitive 8 or more times 7o 12 conzecntive monthly surveys

AVERAGE
MUMBER | PER CENT | NTMIER
NUMIER FORITIVE FOBITIVE FOSITIVE

e FOAITIVE |MOKE THAN [MOME TIEAN| BX A A-
oo N¥CE | TIOWE PER
FEREON

Chagres River {atebrine and plaamochin). bl 20 5.7 1.48
San Juan {stabrine and plasmaochin). . . i 16 ' 61.5 2.27
Madden Highway (eontrol, quinine) .. 1 0 | &0 1.400

T L VS T a3 %6 | @4 | 172

It will be noted that the number of persons found positive more
than once falls off rapidly in the Chagres River group, which was
atabrine-treated, and well supervised.

This can be shown more graphically if the averaze number of
positive examinations per person, in the same group of 83 persons,
iz stated. Table 7 gives this information.
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Here it iz shown that there were 35 per cenl more positive
examinations in the less well supervised New San Juan group.
In the Chagres River group, 36 of the 56 were positive only onee;
in the New San Juan group, 10 of the 26 were positive only once,
giving relative percentages of 65.4 and 38.5 respectively. This
is also good evidence that adequate supervision of treatment was
of importance in reducing the pumber of positives.

OBSERVATIONS OF TYPLES OF MALARIA PARASITES, CRESCENT
INCIDENCE, INTENZITY OF INFECTIONG, AND
MOSQUITO INFECTION RATES

Table 8 shows the incidence of malaria parasite species in 682
positive examinations.

TADLE &
Ineidence of parasile species in 582 eoses,  Cumudative for the year

CIHAGTREES BADTEN -
RIVER LA bl HIGHWAY Atk
1

HFECIES OF PARASITE

Num-| Par | Num-| Per [Num-[ Per | Nume=| Per

ber | oeot | ber | emnd [ Ler | cent | ber | comi
P L e e e R R 169 | 75.8 178 | 80.2] 152 | 64.1) 409 | 73.2
g 7 RN PPEITEUIEN (S 1 i v N I L1l fer e LR B )
P omalariae.....cooveveienniean.| 20 0.9 0| 00 B 3.4 0| 1.5
Faletparwm and sivaz, . oooooveo..-o| " 14| 6.4 24 | 10.8| 27 | 11.4| 65| 9.5
Falciparwm and malorine, .. .......] 1| 0.4 0| 0.0 3| L3 4| 0.6
Fivaz and malarice. ....ooov e | 1| 0.4 O 000 3| L3 4| 06
Faletparum, vivor and malaorice. .0 1 0.4 0) 0.0 4] 1.7 i1 0.7

In the vear 1935-1936, 811 cases showed P. faleiparum in 607,
or 74.8 per cent; P. vivax in 102, or 12.6 per cent; P. malariae in
5, or 0.6 per cent. These rates are very similar to those of the
present vear, In the epidemic year of 19341935, a slight in-
crease of estivo-autumnal cases was observed, the number of
P. falgiporum infections in 1,820 cases being 1,507, or 82.2 per
cent. This predominance of P. faleiparum infections has been
present throughout the period of our observations in this region,
and is a reflection of the preponderant negroid strain in the popu-
lation we deal with.

The crescent carrier rate for the year is shown in table 9.

It is interesting to note that the incidence of crescents was



MALARIA IN PANAMA 281
higher in the group treated with atabrine and plasmochin than
in the unsupervised control group, which received quinine only.
This may be explained by the rates in the next table, which shows
the incidence of heavy infections. A heavy infection iz one in
which 1 or more parasites are present in each thick-film micro-
scope field. Table 10 gives these figures.

This table shows that there were fewer heavy infections noted
in the relatively untreated control group, than in the well-treated,

well-supervised atabrine-plasmochin group.

TABLLE 9
Cregeent rale tre P. foleiparam cases (individual crescend carriers counted only once
TEr ear)
) HUMBER OF F. HUOMEEDL OF TEIE l::k::lfl:ll'—.
LOCALITY FALCEF AT M CRESCENT CRESCENT
TABES CARRIEERE CABRIENS
Chagres Biver. .....ooviiviiaiiana... 1#5 75 42 1
ST AT s s R s S S ana H a7 .6
Madden Highway........ 1865 59 317
Tatalas e s e e e 573 213 BEZ
TARLE 10
Heavy infections found in surveys (nol necesparily clinical cases)
- MUMNER GF PER CENT OF
LOCALTTT mi:'r::f; ';;;;B Jm.-.;;'nmrm- E[Bh;':i;:;ugﬂ-
Chagres River.......... s 223 31 13.%
TN oo o o ot o e T 222 55 24,8
Madden Highway .. ... ... ... .. .. ... a3y 25 : 10.5
5 Wi P E2 m | 16.3

INFECTIONS 1IN INFANTS

During the year we examined 59 infants under one year of
age, and ranging from 2 months to 12 months. Of these, 8 were
found positive for malaria parasites, giving a rate of 13.5 per
cent. It was not always possible to examine these infants dur-
ing consecutive months. It is interesting to note that none of
the 23 infants living in the four villages (Santa Rosga, Guayahalito,
Las Guacas, and Gatuncillo) along the Chagres banks, in which
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treatment with atabrine-plasmochin was used, and in which
malaria parasite rates were lowest, was found infected. The
only infant found positive in the Chagres River towns lived in
Agua Clara. This child was 7 months old when found positive
for P. vivax.

Only 7 infants were examined, each one at only one examina-
tion, in the control group of Chilibre. None of these were found
positive.

Infants found positive in New San Juan were as follows:

RUMBER CITECK METMIEIL AGE SPECIES OF FATLARITE FOUXD
mon fha

1 323 2 | P_ Jalciporum
2 5049 3 ' P. Jalciparwm
3 231 4 P. tivax

4 231 i) P. faleiparum
3] v & F. faleiperum
£ 408 10 P. felciparum
T 408 11 F. faleiparos
kS 230 1 P. faleiparum
4 251 12 P faleiparum

Wote: Nos. 231 and 498 werc positive twice during the year, the first with
F. vivar and later with P. faleiparum, Mo 408 was positive for P, foleparum
for two suceessive months, Moz, 230 gnd 231 are fwins.

OBSERVATIONS OF MOSQUITO INFECTION RATE

Our second wvear's work (2) was mainly an attempt to sterilize
gametoeyte carriers with plasmochin simplex, guinine being
eiven for the relief of clinical symptoms. As reported, 832
Anapheles albimanus caught in houses in the four towns in which
plasmochin simplex was administered, were dissected. Stomach
infections were found in 4 specimens, giving & rate of 0.48 per
cent infected. During the past year, 355 Anopheles albimanus
caught in houses in the village of Santa Rosa, which was under
combined atabrine-plasmochin treatment, were dissected.  Stom-
ach infections were found in 4 specimens, giving a rate of 1.1
per cent. This iz a discouragingly high incidence of mosquito
infection, and iz all the more remarkable when the low parasite
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rates for the year are considered. During the second year's
observations, when a rate of (.48 per eent was found, the general
parazite rate in 5,637 examinations was 16.8 per cent. During
the past year, the general parasite rate was 7.4 per cent, in the
same town surveyed in 1931-1932. The data apparently show
that a relatively high mosquito infection rate can exist even in
the presence of a low malaria rate. However, too many variable
factors are present in determining the mosquito infection rate
for us to draw any very hard and fast conclusions from the results
of sueh a small number of dissections in both instances, so the
data are given for what they are worth.

It is interesting to note that in spite of the difference in crude
parasite rates, 13.2 per cent erescent carriers were found in 821
cases of falerparum infections in 1931-32, compared with 39.1
per cent crescent carriers in 387 cases of faleiparuwm infections in
1936-37. Yet mosquito infection rates were higher in the year
with the lower carrier rate. This result does not speak well for
the efficacy of plasmochin as a gametocide, when given under
the condilions of our studies.

BUMMARY

A seventh yvear’s observations on malaria In an unsanitated area
in the Republic of Panama are reported. It is hoped to continue
these observations for a period of ten years, at least. We feel
that such a period is required in order to obtain suificient data
of worth from which to draw conclugions as to the most practi-
cable method of controlling malaria under our conditions. Such
& period of time will also enable us to prove or disprove various
theses advanced in previous papers concerning the natural his-
tory of malaria, both in treated and untreated groups.

The period herein reported upon was a period of low incidence,
as was the year preceding. If our thesiz concerning the cyclical
nature of malaria incidence in Panama is correct, the time should
not be far distant when another epidemic outbreak is to be ex-
pected.

The methods used during the period reported upon were the
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same as have been in use for some years past. The monthly
blood-parasite rates in groups treated with atabrine-plasmochin,
quinine-plasmochin, both under adequate supervision, and with
quinine sulphate under no supervision, are respectively 7.4, 144,
and 16.2 per cent. As in past years, the rates showed no correla-
tion with monthly rainfall.

The blood-parasite rate, cumulative for 12 months, in those
persons examined al every monthly survey, shows that slightly
less than half (43.5 per cent) had parasites in the blood during
the vear (table 5). The same table shows that a rather high
annual rate can exist in all age-groups of a relatively tolerant
population.

The blood-parasite rates during the period are the lowest so
far recorded, and show that adequate treatment can reduce this
rate to negligible proportions, during an inter-epidemic period.

A record of 83 persons examined in 12 consecutive monthly
surveys, who were found positive, is given in table 6.  The figures
in this table indicate the efficacy of supervised treatment. Table
7 presents the same data in a different manner,

Table & shows the incidence of species of malaria parasite found
in the 682 positives discovered during the year. As in previous
years, heavy infections were somewhat more numerous in the two
treated groups than in the control group.

The malaria rate in infants showed that transmission was not
active during the period, as only 8 of the 59 infants examined at
least onece, showed parasites, giving an annual rate of 13.5 per
cent, In the 1935-36 period, this rate among 66 infants was 9.1
per cent.

Mosquito infection rates were higher in 355 Anopheles albi-
manus dissected during the year, than during 1932, when 832 4.
albimanus were dissected. The rate for 1936-1937 was 1.1 per
cent, while for 19321t was (.48 per cent. The rate obtained for the
vear just past was relatively high, but the number of mosquitoes
dissected was small. So many wariables enter into the problem
that the only safe conelusion that may be drawn is that enough
human reservoirz (probably transients) escaped treatment, to
permit mosqguito infection.
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The immediate results of the treatment work are well sum-
marized as follows (8):

Our human parasite-index has fallen tremendously, and the physical
condition of the inhabitants is good, but the mosquito-parasite index

has not fallen with the human parasite rate. . . . The general physical
condition of the people in the treated areas iz Improved; from the
standpoint of an industrial organization this is a good result. ... The

disturbing feature of our worle is the number of relapzes that oceur,
Apparently we only suppress the malarial infections, and do not cradi-
cate them by anv form or length of drug administration.  The parasite
index for age-groups is the same this year as last,

To which may be added that malaria control by means of drugs,
without any attempt to control the Anopheline vector, may be a
two-edged sword. Excellent results in controlling elinical ill-
ness may be obtained during an inter-epidemic period, such as
we have just passed through. But we fear that clinieal rates
will be muech higher, and that more serious cases of malaria may
occur among the well-treated groups during an epidemic period,
than in groups living in the same locality who have had little
treatment, and who therefore have retained a certain degree of
tolerance.

We believe that the ideal method of malaria control is the elim-
ination of Anopheles, but where this is impossible, as under our
conditions, immediate treatment of clinical cases iz a most useful
measure.  Such treatment can be given most economically by
non-medical personnel in the field. Such personnel should be
supervised by a medical officer, who should make weekly inspee-
tion wisits. DBy thiz method, low-grade infectionz will not be
treated, and there will be little interference with the acquirement
of natural immunity.
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