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The obssrvations reported in thiz paper are a con-
tinvalion of the work done in 1531 in the same
region of the Republic of Panama, and published
in the Sowlhern Medical Jowrnal, June, 1932 (1) and
in the 2Z0th., Annual Report of the Medical Depart-
ment, United Fruit Company, 1931, In the present
paper this will be referred to as the “previous re-
pert.”™ There follows a hrief recapitulation of thea
firat vear's work, and of the nature of Lthe terrain.
Five villages in the midbasin of the Chagres River
were selected az suitable for our purpozes. They
contain a population of about eleven hundred, the
smallest witlage, Las iwacas, having abogt 57, and
the largest, New San Juan, about 400, The rirst
vear'zs observations were made to determine  tho
emdemic malaria rate, and to obtain other informi-
tion bearing on the problem of malaria control in
such a population, During the second year, monthly
survevs were made of the inhabitants, and guinine
provided for all those who would take the drug vo-
Ihuntarily, if found positive for malaria, During the
third year, the monthly surveys were continued, qui-
nine wiz adminiatered under more sirict control, and
in adidition plasmochin simplex waz administered to
ag many of the inhabitants as could ba reached, in
~doses of 1 centigram twice a weel, One control
vitlage, New San Juan, did mot receive the plas-
mochli, bul golnine was provided under the same
conditions as in the other four villages., The plas.
mochin was adminislerad in an attempt to prevent
monquito infection, and its value for this purpose
checked by mozsquito dissections.

The purpose of our work, which should be borne
in mind, was {0 work oul some method of malaria
cantral applicable to conditions zech as may ha
fonnd oo the plantations of tropical {rvit-zrowing
companies, or of ail eompanies, or other commereinl
venturea which use large numbers of native laboce
ers., Operaling under the necessity of pmﬂuung
dividendsz for their stockhelders, such companies
must control malaria to such an extent that it does
not interfere with their labor supply, and must do
S0 at a cost low enough to be cconomically feasihla,
That malaria in a foraign white population in the
tropics can he reduced to negligible proportions, has
heen amply demonstrated for many vears hy the
Canal Zome health awthorities, But these ara back-
e by the respurces of the United States, and in
1828 a sum eslimated as approximately 3116000
wag spent on antimosquita work in the Canal Sone
amd in the cities of Tanama and Colon, Thiz figuras
out to about 67 cents per capita per wvear. Snuch
an outlay is ont of the guestion financially for com-
mercial companies operating in the tropics. Hence

our efforts were concentrated” on the carrers of
malaria in the npative population, in an atfempt to
redunce the seedbed from which others may receive
the infection.

Monthly blood surveys thronghout the vear, usin;.f.
thick flms, were the yard-stick by which resulis
were measured. In Table 1 iz s3hown the consolidat-
ed malaria rate of the five Chagres River villages
by months:

TAELE |
CONSOLIDATED REPORT ON THE FIVE
VILLAGES BY MOMNTHS
[Adults & Ghlldren Combmed]
Rainfall =
M, Malarin in inefes

Mumber Cases Paraz'te nt Alhajueln
Date Exam. Malavia Iil’d!ﬁ I:Mnddnn Dram)
Sentember, 1531 =1 51 1 T 1z
Oetober ] [ 2l.5 E.03
Movember 350 6 ZY:1 .73
Trecem bt 3T 58 15.7 4,65
Januvary, 1912 368 £ 1.2 1.U&
Fabruary 423 Lk 12.2 4
March g2 i1 6.5 18
Anril 543 a3 14.7 5.
Moy LUK an H.7 17.55%
Jom 543 a5 15.8 11.49
July 584 105 7.9 6.79
August 594 | 12.4 TL.58
Tatal 12 Months SE3T7 a5 15,8 114.21 ;.
Total ore. :
wious vear 4Ta7 1037 2.6 TH.32 in.

Im Table II iz zhown comparison between
rafes found in the initial surveyz in 1930,
gilta for 1931, and the resultz for 1932

the
the ro

TABLE ||

COMPARISON OF MALARIA RATES BEFQRE
AND AFTER TREATMENT

S5ANTA ROSA

Av.  Aw, Fer
Cent
Exd. Pos, Pacl

Primary survey of :]\llﬂ:re:rt

MNa  treatment. (1528-1930)..._.............. &3 kit 60,3
Av. of 12 children's surveys,

Volu~tary gwnine. 19301.............., e il 16 %.E
Av. of 17 children's AU VEVE,

Ouin'ne-plasmiechin.  1932......,, D e Tn 18 bk
Primavry aurvey of adulbs. X

Mo treatmeent.  (1929-19300..........c0000000 3] i ] 48,4
Ao of 12 adulta’ surveys.

Valuntary  gquinioe.  1830.cc.auiiciinanassrrs M T 139
Av, ol 12 adults' surveys. ~

Cuinine-plasmochin. 19382, ..o oioniaiiiio. 50 T 19

LAS GUACAS

Primary survey of children.

MNo treatment, (1929299300 .. ... ... ... ians 23 11 47.%
Av, of 12 ehildren's surveys,

Volomtary quinize. 1931, . ....0iinian 17 4 23.5
Aw. nf 12 childran's survovs,

Quininepasmechin, 1992, . 0rcvieniiinioaaas 18 3 16,8
Frimary surveyr of adults,

No treatment (1029-1930) .. 0000 criaanansi 30 13 43.3
Avx af 12 adu'ts" surveys.

Yoluntary quoinime. 1930 ... .o i iaieiie k| 3 15 0
Av. af 17 adu'ts’ survavs

Cuin'neplasmochin, -1932. .00 oo 27 3 = 8.7

=0
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CONSOLIDATED VILLAGES

Chli:ldr\en.

i . Bef F

SUAYABALITO c]‘itf;::‘:r SUTVeys ote trealment...... 260 147 56.5
After 1 year of woluntary quinine, 1931.... 226 58 5.8

Primary survey of children. Children. i, -

Mo treatment. (1920.1030)................... & 3 51 After 8 months of guinine plasmochin, 1932 271 58 209
Av. of 12 children’s SUTVEYE, A'd"ﬂ_ts' : 3

Voduntary guinfne. 19310, ... ..., 00re- 44 13 5 P!’Iml'il'y aurveys. Before treatment...... 333 124 .2
Av, af 12 ghildren's surveys. Axlulty,

Quinine-plasmochin,  1932...0000000000reee T3 8 1.8 After 1 year of voluntnry quinine, 1931.... 13 28 162
Primary survey of aduolts. Adults, .

Mo treatment. (192509300 .. 0000eennnieeronan 54 = 45.5 After 8 months of guinine-plasmochin, 1932 205 i} 14.1
Av. aof 12 adults’ surveys, GRAND TOTALS:

Voluntary guinine. 1831.... ... ...... ..., 12 7 21.8 Eri it
Av, of 12 adults’ surveys, rimary  surveys. Before treatinent......... 3048 273 45.8

Cuinine-plasmochin, 1933, .cc-o0o v vveerinnn A 5 12,3 After 1 venr of woluntary quinine, 1931...... ki) . z1.6

After 8 monthe guinine-plasmochin, 1932.... 470 & 16. %8

GATUNCILLO From an inifial rate- of 45.6 por cent the rate

has fallen to 16.8 per cent in 19%1-1932. This re-

Frnl'Im.'::::.- itlu.rvzir ail;giﬂ;?. 0 3 W ducrion iz not due to seasonal variatlons, as  was
o ireatment. e O ) e ok 7 SRy - A :

Av. of 12 ehildven’s surveys. determined by comparizon with rates obtained in

Pt el .T-:a:ﬁr """""""""" @4 Bl other parts of the Republic of Panama in 1931 and

. 0 s B P AL - §

Cubnincploamochlin, - 1932, . vesvrrerrmnnneiir 30 1 g5 1733, Thase are in part resroduced by courtesy of
Fifﬂmn:;r::.y :;:Em;?d;:st;} o 4 ey D, Paul Carley of the International Health Divisicn
Av. of 12 adults” surveys. al the Rockeleller Foundatiomn:

VYoluntary guinine. 19301000 cooiaiaaann.. 24 5 2La
Av, of 12 adults” surveys. ST e o e —

Qlﬂnine-p]uﬁmmhln. [ | L o P e et i 4 5 11.4 Per cent Par cent Oha

Laocality Diate Positive  Date Pasitive server
: NEW S5AMN JUAN ENmni:nr de Digs  July, 1931 &%.4 July, 1932 755 (Kompl
Pri i S L Rr:-._i Aug. 1931 B9 Sept. 1932 384 (Crley)

R e 2 52 g San Mimuel Bept 991 713 - Sept 1] 43,3 -
Av, of 12 childven's surveys La Fa.'l_mn Ang. 1031 8319 Sopr. 1932 51.4 KA

Voluntary gquinine, 1931, TN G L ag s | ek Sopt. 100 YIS Zepto 102 EE5 2
Av. of 12 childven's surveys. R *% Yaviga Sept, 1831 W7 Zept, 1932 405 "

Cuinine-plasmochin, W32, .00 0iee TH 14 0.4 :
Primary survey of adults. Ag & further check on our rates, the malaria rates
Af“ﬂ;?&“ﬂfﬁé. fjﬁ;?n} """"" IO E R s WS ohtained in surveys of areas adjacent tg the Madden

Yoluntary quinine, 1931..................... 6l & 131 Dam were compared. These are given in the Tollow-
Av. of 12 adults” surveys. i bla:

Quinine-plasmechin. 133, 000ccie e 49 6 1.4 g fable;

- TAELE I

MALARIA RATES OMN MADDEN DAM HIGHWAY

BY MONTHS.

Aguas Buenas Buenos Aires

IR3

September 1931 Bl ] 254 s} 11
Octaber HE] 13 155 46 ] 17.4
Movember - - — -— — —_
Drecember &6 16 142 A7 14 20K
January 1932 & 18 19.4 I3 4 174
Febriary an s 11 a4 5 4T
,-!Ciﬁ::“h W 45 ] 5200
= April ns 9 78 4% B g
May 87 5 82 42 |3 114
Fang 10z 5 10.3 56 15 18.5
Tuly 7 W 1l 5L 12 5
August = 13 17 T8 S0 5 0.0
Totals 1065 123 129 445 a2 155
Im this area, treatment was supervised hy the

Health Office of The Panama Cansl, Every posi-
tive dizcovered in monthly surveva receivedl one
centigram of plasmochin per week and 10 groins of
guining sulphate per day for 30 davz. We cin note

Chililsre Madden Dam Road Tatals
T T W8 44 22 42 L0 138
164 45 24 s 42 2 41 w8 2y
s 3z 188 WE W EE fm w7
M2 38 268 TR DT L T T
B8 2z 4 B WA s 82 118
¥ 3] 223 W m Ez PR T
W 23 139 e W 183 RO T S 1
155 14 6.8 20 @ W9 s 47 ma
W 188 mw ®m Iz g7 T8 140
T R 7 e z3 1.2 B15 T4 143
M3 45 123 i (O R B B 85 1.9
o 3% 2L wE M 164 §17 S50 175

no diffarenee between results obtalned by this me-
thed 2md those brought about by our own,

Thig ares is similar Lo the area of the river wvil-
lazas, the tvpe of population is the same, and they

are not more than 4 or § miles apart. They illus-

e



trate, however, to a greater degree than do our
viver villages, the great difficulty in carrying out
any treatment plan, because of the rapid turnover
in population during the vear,

METHODS QF TREATMENT

Quinine sulphate powder was placed in the hands
of an intelligent woman selected by the people of
the villzge, in each of our five river villages, with
instructions Lo give it to any persons sick - with
“fever”, and to all positives found in the manthiy
blood surveys, A list of names of theze positivea
wis. furnished, and each woman "nurse” was re-
Quired lo see her “patients” daily and make aure
they took the quinine. As might he expected, this
method of guinine administration was not as effec-
Live az could be wished, but we felt it was the
only  methad practicable under feld  conditions.
Many cazes failed to clear up under guinine, egpe-
clally among the smaller children, and in Lhese
cases the supposition s perbaps well-founded that
all did not receive sufficient of the drug. Thua
in four of the river villages there wers 25 cases
who during the past year were positive for throe
months in suceession, % who were positive for 4
succosdive months, 1 pozitive for 5 months, 4 posi-
tive for § months, and 2 postive for 7 months, mak-
ing a total of 42 out of 346 cases who wers positive
for” 3 succeszive months or more, In addition to
these, thore were very many more who wers posi-
tive at intervals thronghout the year, 1In many
refractory cazes we administered the quinine opur-
aelves, =0 we were ceriain that the patient recelvead
it.

Flasmechin  Treatment:  Plasmochin was  admi-
niztered for its power to prevent mosquito infection
(2) (3), nol becanse it was hoped that it would
BXETL any curative effect in the small dose, one
centigram twice a week, that we gave, In order to
have a more accurate checl on the administration
of plasmochin, and to be sure it was reslly taken,
one urothe other or both of the authows porsonally
vigited Lhe four river villages twice weekly during
the first eight months of 1932, We personally sad-
minigterad the plasmochin, in centigram doses, to
a very large proportion of the inhabitants, children
and adults allke. No difficolty was axperienced in
getting the people to take the dreg, and in no case
ware any untoward results noted during the eight
manthe, A supply of the drug was left at each
town, and between visits a doze was given to those
nersot: miszed on the regular treatment dav, by
the town “nurse.” Kach person had a card, an
which was entered hi= age, zex. house number, and
& record of any illness ecenrring during the year,
together with a record of his blood survey. On this
card the date on which he received his dose of
plasmochin was entered, In all, 287 personz took
at least 76 per cent of the treatment, oul of a total
number of about 630, Of the remainder, a very
laree percentage received plasmaochin over varying
periods of time, and all received some of the druz
at one time or another. Here again the difficulty
caused by the transient nature of the population
wag experienced. Many of the 680 permanent in.
habitants en our regular treatment lista moved
during the vear to othar places. or visited their un-
river farms for more or Jess extonded periods of
time, where they wera expozed to malaria infection,

and not under plasmochin treatment.

Several interesting facts emerged from this work”

with plasmochin.
in cases whose blood had heen mare negative with
quinine. Second, it did not prevent erescent fer-
mation during such  relapse. This iz in accord
with the experience of many authora, who have
noted the appearance of crescents in patienta re-
ceiving as much as 6 centigrams of plasmachin
daily. Third, infected mosquitoes were found in
two of the willages under plasmochin frestment.
Only one mosquito of the four zo found proved to
be heavily infected. In this about 16 odcvals wers
ftound. Im the other three, only oue or two odcysts
wera [ound in each. The finding of infected mos-
nuitogs may mean that the dose was inzufficient
to prevent infection, or that the drug was not taken
in every case, or that an introduced earcier 1ot
under plasmachin treatment infected the ToEg -
toes,

The crezcent rate was reduced by half, in the
four villages reeceiving plasmochin, when COmpAr-
e with the control village.

During the last 10 months of our obaervations
the crescent rate in all B A. eases in the plasmochine
treated towns was 9.0 per cent. In the same perioul
the rate in the control town was 11.0 per cent.
However, il we tale the last 6 months of the period
as being the effective duration of the plasmochin
administration (March-August 1982), we find the
rate in the plasmochin-treated towns to he 4.5,
and 5.2 in the eontral town.

A aimilar drop in crescent rate was found in Chi-
libre, a town treated by the Panama Cans] Health
Department. Hewa all positives found in monthly
surveys were treatod with 10 graing of guirine aul-
phate daily, and 1 centigram of plasmochin weex-
ly, for & weeks. The creseent rate for 10 monthy
waz 17.7 per cent, and for the last § months was
8.1 per cent, very nearly approximating the ) per
cent reduction found in our plasmochin-treated
fowns,

It iz doubtful whether any part of thiz decrease
in numbers of crescentcarriers can he attributod
te the administration of plasmochin in whatever
dosagoe, for the mimbers of creacent-carriers found
in the control town, New San Juan, totaled only
10 during the last six months of the ~ treatment
period, and large variations ocourred in the crescent
rate, ranging from 0.0 per eent to 27.% per cemt.
It is therefore considered unsafe to drawiany con-
clusions (Pom such meager data, s

First, it did not prevent relapse

-

OBSERVATIONS ON TYPE OF MALARIA, AGH,
INCIDENCE, RELAPSE, INTENSITY,
IMMUNITY . e a

From Lhe great mass of material gatherad during
the vear we have extracted certain ob=ervations of
Interest., First, we have confirmed again that tho
moat prevalent type of malaria in the lowlands of
Panama is estive-antumnnl, Table ¥V shows the in.
cldenée of the various types as found in our spr-
veys,

5 dar o
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TAELE IV
SPECIES OF MALARIA PARASITES
Found in 12 monthly surveys of 5 villages.
P. falci- F. mala-
Date parum P, vivax riag Total
Sept., 4H sl 16 L] 1=
Ot 57 9 z [ 1]
Mov, 52 & g BT
Dec. 45 10 ; i:
B4 7
.lal‘l;,, 193z ] = 3 =
March 66 17 LE]
A;:;:ll T 1 1 33
Mlay [ ] et | an
June TE 10 BE
July 5T & J{!:
August Ta . 3 : 1. 7
Tuatal Tax 136 27 956
P':rn:l:n-l: i 14.2 2.4
Totals for previeus year Til 264 5!1 1037
per cent 6.6 5.4 5.

It 42 guite probable that the estivo-auwtummnal rate
sz reported is somewhat higher than is setually the
vage, ag all slides showing small rings only are
counted as A cases, the tertian and quartan cases
heing disgnosed on the presence of achizonts or
sporulating forms. Mixed casos formed z negligh
hle portion of all positives, and are disregarded in
cur tahulation. Noteworthy iz the large {mmhur
of persons whi Were positive only once during the
year who showed no symptoms, and who had but
one or two ringa to the entire thick-blood film. of
pur 476 cazes oourring In permanent inhabitants,
109 were pogitive only onde during the year, andd
then with only one or two rings, How many of
these 109 cases are "false poaitives™ it ig impozs-
sihle Lo stEle.

OF perticnlar interest is the result of examina
tiomz of infants under one-year, az it haz a direct
bearing on the probability of new infectiong, Wa
were able to examine 16 infantz born during the
year, Fach child wag cxamined on an average of
nearly four tlmes during the 12 months. Only 3
children were found positive for malaria, all hawv-
ing T-A rings. These children wers 2 months, 4
months, and 7 months old respectively when posi-
tive for the first time.

That dact that young children show malaria in.
Pection hag a definite bearing on the prob'em- of
relapaes. As wag noted in owr Yprevious report”,
the more times an individwsl iz (xamined, the more
= _likely he iz to prove positive during the course of
sthe yvear, This iz also true of our rogulia for the

pregent vear. A population heavily infected with

malaza from early ehildhood will doubtless show
many more cagzes due to relapse from initial infec-

tion, than will one in which malaria wssumesz a

more epidemic form. That onr efforts have been

productive of good results in suppreszing such re-
lapees may be seen from the fact that wa have,
among our 346 permancnt inhabitants, in four river
villagea, 14 individuals who had negative Dblood-
smears throughout the wvear. There were also 11
Individualz examined 11 times, and 14 individuals

examined 1i tfmes, and found npegative through-
out.

In our “previouz report”, we noted that 181 in-
dividuals who ware examined at least 8 times dur-
ing the 12 calendar months, gave a mwalaria rate of
2.3 per céent, This year, 301 individuals exzamined
at least § times gave a rate of only 68.4 per cent.

Intensity of Infection. Malaria as a Disabling lliness.

In a previous paragraph we called attention to
the faet that s great many of our poaitives wera
of the 1 or Z-ring type. A certain proportion of
theze persons undoubtedly ad malaria, althoigh
just how many, iz impossible to state, We can
zay, however, with a high degree of assurance, that
serious illmess may resolt [rom malaria, even
such” a population a3 we are conaidering. The ac-
companying table {(Table 6) gives the number of .
capea of malaria of hospital intensity type we en-
eountered in our surveva:

TABLE V

CASES OF HOSPITAL INTENSITY TYPE

Las Santa Guaya- Gatun- M. San

Guacas  FRosa  balite cilla Juan Tatal

Sept, 1 3 B 3 4 17
Oct. 1 1
Mov. 4 1 z 4 11
Dec. 1 1 2
Jan., 1332 5 1 k] 1 n
Feb. 1 3 z [
March 1 4 k ]
April 1 1 1 5
May 4 1 4 a
June 1 s 2 1 9
July 1 B 1 a 11
Aurust 7 1 [ b 20
3 w 25 21 25 111

Thisz tablay demonstrates that there iz no zed-

sonal tendency in intensity of malaria imfection.
However, the element of chance entera here, for
an individual may bave many parasies in his blood
on one day, and few the next, Among all pogitives
found - in our surveys, about 1 inm every ten iz oi
hospital intensity type.

The number of crezecnt carriery found in  the
courae of our surveya ia of interest as showing the
pozsibilities of moszquito infection.

TAEBLE VI

INCIDENCE OF P, FALCIPARUM CRESCENTS
Five Chagres Rlver Towns.

Mo, of Mumber of Monthiy

E. A. cages  Crescent carriers Rate
September, 1931 92 fird 23.8
Detober [7) d .9
Movernley 5 15 20,0
Decermber 531 10 18.8
January, 1932 4 14 2.7
February EE z 2.4
March B2 z 3.2
April 5% 1 1.7
May 54 a 11.6
Juna B2 B 9.7
July D 1 1.1
August Tl E 31.1
TOTALS &21 1kE 132

e 2 S



Table VI shows 28 more casea of estivo-autum-
nal malaria than doss Table ¥, "Bpecies of Mala-
ria Parasites’, for in it are included a number of
transient: who do not appear in the latter table.
About 13 per cent of all E-A positives show cres-
centz.  Thersa seems Lo be some indication of a
geasonal prevalence of creacents during the latoe
fall, winter, and early aspeing months, This iz borne
out to o cortain extent by last yeara figores, but
there the trend is not g0 notiesable. The fizures
for last wear show that 22,5 per cent of all E.A
cazses showed croseents,

IMMUNITY

While on the whole malaria does not usua'ly
praoduee disabling illnéss in a3 native population
like the one under consideration, mevertheless, it
oceazionally canseg illness gulficient to bring the
patient o bed, We have records of 24 such cases
in four of the river villages during the year. Of
gzpecial interest are the casesz of three elderly per-
20nsE, One "2 woman ol GG voiars, and two.men, omng
54 and another &7, all of whom had heavy estivo-
antumnal infections, the woman being positive for
three months,

OBSERVATIONS OM ANOPHELES
MOSQUITOES

During the =season, obzervations on Anopheles
albimanus wers made, both as to brecding and a8
to numhers of adults present. Opportunities for
hrecding were ahundant in the shallow lazoons of
the Chagrez River mear the 4 plasmochin-treated
iownz. The favered breeding-gzrounds were mats
oi CGhara which occculred over large areas in shal-

low water towards the end of the dry s=eazon, -

March, C(ther breading-places were gmong floating
izlands of water-cabbage, and to a legser extonl in
slig lows  in  small wetweather afreams running
threngh the towns themselves. The towns wvaried
grestly in the number of Anophelez present, and the
variation bore no divect relation to the wmalaria
tate. In Las Guacag, the smallest town, which had
the lowest malaria rate, the Anopheleg incidence
waa highest, Ofteg hundreds were caught in one
night by native bovs trained to this work. On the
confrary, in New San Juan, Anopheles were hard
to find. On many ocgasions the junior author ex-
amined with flazhlight and tuhe-catcher gll houses
in the town, to the number possibly of 90 to 100,
and got only 6 mosguitoes, The highest nomber
ever obtained in this town wag 19, The other twa
towns apparently had about egual numbers of mos-

quitoes. In Santa Roza as many as 20 were caught
in one rather open, cane-walled, palm-thatched
hut. In this conneclion it was noted that the num-

her nf people, eapecially of children, sleeping in the
houze, had more effect on the numbers of moaquito’ s
harboring there than did che construction of the
house, This fact ties in with the obzervation made
In our “previows report™, thai those living wilth
large families were muech mare liahle to bave mal-
aria. This i3 prabably due to the inereaged attrac-
tion of large numbers of parsons for mozquitoes.
Mozsguito catehes for dizsection  purposes  were
made by two means, frappisz amd hand-catching.

We trapped sleeplungaguarters in two villages, utiliz-
ing the Bath-LePrince trap, at firat having the

ppening lacing the outer air, Catching nothing 'LIL--\

this war, we zdded another identical trap, but witk
its opening facing into the sleeping-quarters. All
pur mosguitoes faken in traps were caught in aps
placad in this latter fashion. Hand-catchez wers
made in the uaual manner, with flashlight amd tuwbe-
catelher. Altogether 953 Ancpheles albimanus wers
dizsected by the junior aunthor during the period
January to Sceptember, 1932 ineluzive, Of these, 120
weare from the control town, Néw San Juan, which
did not receive plazmochin treatment. Onp of thess
waz found infected, giving o rute of 0,83 per cent.
From the other four towns under plasmochin 332
Ancpheles albimanus were dissected, and 4 infected
individuala were found, giving o rate of 0.43 piv
cent, about hall that of New Fan Juan. The num-
bers, however, ara comparatively small, and a longoer
series might zshow g different result. In every easo
but one we can trace the zource of the mosguito
infection, Oone positive mosquito was takep from
the trap In the btdroom in wlhich slept a crescent-
carrier, discovelrad in & smvey made thres doys
before the meaquito was captured. In another case
the sister of the native mosguito-cateler had num-
bers of crescents in her blood, In g thicd case, one
of the eatechers himaail suddendy bhegan to produce
numbers of crescints, and az e caught moaguitoos
in hiz own house, doubtlezs e infected one of them.
In one ease, however, we cannot trace the crescent-
carrier, Tor none was found in the monthly sutrvey
which just preceded the capture of the ~infected
zpocimen. Here the szoppositien must be that a
transient crescent-carrier, not picked up in our hlood-
survey, stayad in town Iﬂ:a;_: enongh to infect mos-
guitocs, In all these cages ve may be permitied to
douht whether plasmochin waa taken, zlthaugh we
have no dirett evidence cither way.

Tha following table (Tablae ¥II) gives the num-
her and distribution of the diszections and the poai-
tives aver the year.

TAELE VII

MOSQUITO DISSECTIONS, JAMUARY—
SEPTEMEER, 1952.

1932 N. S8an  Santn Guaya- Gatun- Las

Juan Rasa halito cills  Guacas Total
Jdamn. 2 z
Feh, 1 o 1
March in b 1w
April ] T B
May 15 11 : | .30
June 11 10 52 bk
July T4 43 (1Py 5 (1P} 17 g 137
Aungust ZH(LP) 4 £l 33 1318 300 A
Sept. 56 75 (1P} 65{1P) 54 a5 341
Tatal 120 204 288 104 231 ~H52
MNo. Pog. 1P 2P r 4 S
Rate 0.583 0.95 059 i 0,52

Tt will be noted that infections were found only
after June. This checks with the resulis of dissec-
tionz made by the junior anthor in 1931 of mos-
guitoes canght  in certain Army barracks in the
Canal Pone, Hers the first infected moagnito was
taken in July,

_E_.

-



Little seagsonal variation ‘s numhbers of mos-
quitoes caught in houses was noted in spite of very
large variations in rainfall between wet and dry

—geasons, This may be due to the increased oppor-
tunities for breeding during the dry season, furnish-
el by extenzive mals of Chara in the shallow river
lagoons, which form fdeal breeding-zrounds for
Anopheles albimanus.  The only other Anopheline
species encountersd in bhouse-catche: wasAnopheles
punctimacula, which is nol & malaria carrier, so far
dg our present knowledge roey,

SUMMARY

(1}—The same [ive villagea obzerved during 1930-
1831 were uzed during the present year., Thick
blood-iilm survers were made at monthly ine

tervals, All those found positive were treated.

with guinine sulphate, and in addition, a1l in-
habitants of four villages received 1 centigram
of plasmochin Ewice a week, one control vil-
lage receiving no plasmochin, The average
ol 12 monthly survevs showa a reduction of
the malaria rate to approximately one-thied
ity primary incidence. This occurred in the
face of a stationary malaria rate in a nomber
of unsanitzted arcas in olber parts of Panama.

(Z)=—Malaria rates on Madden Dam Highway, in an
area adjacent to our river villages, the posi-
tive malarin casea in which received only 1
centigram of plasmochin per wesk in addition
to quinine sulpbate, showed a malaria rate
approximately  egual Lo our five villazes
(L7.5% and 16.8% reapeclively).

(#]—Month'y surveys on all inhabitants of the river
villages show a decilel increase in the num-
her of those who did not zhow malaria at any
time during the 12 months, During -the pre-
viouz wear, 93.3 per cen: of all nersong ex-
amingd at least eight tines durlng the year
showed the presendte of malatla parasiltes,
During the past year, only 68.4 per cent

examined at least eight timesg showed the
presence of parasifes.
(4}—The mnumber of cazes of “hospital intensity

type” was veduced from 173 duving the previ-
ang year to 111 during the past seazon.

(6)—The monthly incidence of crescentz seems
to zhow a tendency fo “increase during the
late fall, winter and early spring montha.

(61 —Mosquite disscetlong in the five river vi'lzges
showsd, so far as our observatioms go, that
the rate in the contrel vi'lage not receiving

_~plasmochin was twiee that of the four villages
= in which it was administered. In spite of con-
tinued plasmochin administration,  four  in-
fected mosguoitoes wire foungd im two of the
villages receiving this drug over the period
of our observationz. No correlation eould he
cztablizhed between mosgquite  density  and
malaria rate. Las Guacas, where Anophelas
weare most plentiful, had the lowest rate, and
San Juan, where they were fxcesdingly acarec,
had o rate equal to the total rate ip 21 five
villages, -
The rainfall in the area of the 5 willng +z thiz

last year wasz approximately twice that of the

previous  wvear, This would lead to ap in-

creased watgr area  suftable for mosquito

breeding, which might be counterbalanced by
| the flushing action of river floods,

(T)—In view of the high cost of the drug and the
iarge labor force invoived in  eoastzl plain
tropical organizations, the sdministration of
plasmochin under field conditions, where more
strict control is impossible, does not seem
justified by owr resultz iz the four river vil-
lages, A similar concluszion is reached con-
eorning the results of administering plas-
maochin to positives, only, #a in the Madden
Dam Highway avea.

Among the employies at Madden Dam where
quinine and plasmochin wers administered i-
the zame amounts as on the Madden Dan.
Highway, but uwnder strict supervision, the
malaria rate among adal: men was only 2.5
per cent for the first 8 monthg of 1933,

We consider the decrease in malaria  rates
during the past two vesrs to be due to in-
creased efficiency in the use of quinine, rather
than to any other single factor involved.
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. ADDENDUM

gince the completion of this paper, o paper by
Kingabury and Amies on a similar project has
come to our nolice. The paper is entitled “A Field
Experiment on the WValue of Plasmogquine in the
Prophylaxis of Malaria,” and may be found in the
Trensactions of  the Royal Society of Tropical
Medicine and Hygiene, November 30, 1931, Volume
25, Numbar %.

They gave 4 centigrams of plasmochly twies
weekly for 12 months (four times the quantity we
gave). The ipnecidence of -linical malarfa was re-
duced from 30.4 per cent In E-A, and 5%.2 par
eent in tertian, to 7.0 and £.7 per cent respec-
tively.

From a consideration of the parasite ratea alone,
their resuliz wire ineonelusive, as there was an
equal reduction in rate in 2 contiol octate,

ey
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