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Absiract. Endemic persistence of cutaneous leishmaniasis is described in 19 Asuacate, a

rmmuinice
peculinrities partially izalawe Tl
ilies were
host of L

leiania Groziliensis in Panoma,

evamined for natersl leishimaniaziz in 1964

wore collesied
dizeasce.
Bigziiiensis has
childheod. Dors also were Jound
infection Tates up Lo A 7E%,

Ap ourbrenk of culaneous leishmaninsis among

pesple of @ small setdlement, as diseussed inoa
s the mosl common epidemio-

A second

[revions paper,
Lagical pattern of (ke discase in Papams,
epidemiological patlern is charmclerized by the
incidental ar sporadic appearanee of the infection
ameng lumans and dogs hat perindicatly enter
forested zrews® The invalvement ol pevions of
any age and either sex, 2z well as the rapid dis-
appearance of the dizenzse from the settlement,
have been consitered as principal characleristics
anel the acquisition of the

e 1he first paitemn,

e plmost exclusively by male zdults in the

i
apcand,

epidemiclogival patierns of cutaneous
i [rom (e twa

Rarcly,

leishurian differ atgnificantly
tvpes mentiomed above, One such exception, how-
ever, §s chupacterized by the persisience of the
infectine within o comemunity for Long perivds of
andd the peomrence of the disease mainly

the oppertanily of

time,
ameng children, We had
abaersing
maniagis oo commanity estahlished i

such a patlern ol cutancous leishe
centril
[Panarma many yoears ago, and This paper reports
the resultz of our studics

s

Accepled 21 June 1975,

estublished in the jorest of central Pananw
Ageacate from other villages in the region,
priginal forest envizonment hos been preserved and man-hiting species of phlchotamine
abmndant as was the two-tecd sloth, Cheloepus foffamanai, the principal rezervoir
The inhabitants. as well as their dogs, were
anel 19735,
(e 1948 to 1672 in @ search (or reservair Tosts and potential veclers of the
Similar stodies were undesteken i lwo nes
persisted [or many vears in L
paturally mfeetd,
Varasites were demonsizated from o night monkes,

il Phvaiographic
Some of the

inil-

I3 yeats ago

Mammals aned philchotomine sandflies

rhy villgges during 1963 and 19649, L,
Amgacale, amd infectien is acquired during
aned the two-toed sleth showed vearly
ety

MATERIALS AND METHODS
The sindy ared

Acuarate is located in
Trinidad Mountain, about 43
of Panama Cits. Human
dwellings zre scatiered {hrogghaut Lhe small E]
the beze of Trinidad M-
merth Lo the Triomdad siver. At ane end of
the El Aguacale villey there is a ereek which
biecomes: a torvential river durving the
e to this particolar epography Bl Agonacile
bas  remained irom  other
aenchy villages in the region.

The community ui Fl
e (oothidls of
aicling kilsmeters west

Aguacate valley from
tain,

I'il,'ill_\' SEESOIL

somwewhal  isolated

-"t.crnrdiu" L Lhe Local peaple the first settlers
extablished the community al least 73 yvears ago.
All were relatives of a few families. From the
heeining theis Tondamencal pecepalion has been
seli-suhziztence agriculture, which haz been car-
riced out with onlv parcial destroction of Lhe forest,
Mureover, they bave planted fruit trees, mainly
citrus ws well as colfee plants, which have helped
(P 1%
These conditiens supported the presence of many
species of [orest mammals and =

to preseevee the forest  environmend
large pepulation
of phlehatomine sandilies,

Cunstruction of houses is similar to those foundd

i most of the smzall commmnities estabbisheed in
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Thev sre palm-thaiched

the Papnomanian jarest.
hogses with stick-mued walls.

Masl ol the hanses
are surrounded by vegetztion gnd some o them
are shacled by tall trees. Houses are periedically
spraved with insecticides by o governmenl agency.

el s

Following the study methods described

PEe-
viowslv, people of D Agwicste were interviewed
and examined Jor cutaneous leizshmanial infecticns
in May 1969 amdd again in May 1973 AL the
time of the latter census 2 road for motor vehicles
was under construction to Bl Aguacate.  This

«l D i ol ||,'-|:.[|E|:

resultedd i oan inere:

fram surrounding sresz. Also geeicaloural sciiv-

ities increased markedly, necessitating the clearing
af additional forested areas for planti

To compate the results of the [irst census at

g Craps.

El Aguacate, similar censuses were made in the

communilies of Caimile and La Valdesa in el

raary 1970, Caimite, La Valdesa and El Aguacale

are located in the zame region, within o fow

Liloneters of eoch other, and were settled aboul

the same time Newvettheless, Caimila and la

I are hidden by the seconelary Torest and cilres

voennstructedl road 1= shown tn the toregronun

Yalde

s ditfer markedly from El Aguacale

cause most of their houses are clpeely es

inta compact wvil s completely clesred of vege-

well
Facilitated access o bath ol

tation,  lo additien, a travelod  road  has

these willaees Tor

Sefeciions among animals

As wr-derm project 1o evaluale the
reserveir husts of human colaneons leishmaniazis
in the Republic of Panama. the stdy of
rammals feam KT Aguacate was i

IeEal

ateel fn 1947,

With the discovery of high infection rates in the

bwo-tucd sloth, Chodaepay foffmaeri, starting in

LUsd the studies were resteicted alimes! endficely
t this edentate. Live specimens of Lwo-toed sloths
wes

¢ collirted on a regular basis from 51 A

Fuadile

iram 1903 1o

ST

filion, an exlensive exumination [or

Loand processcd an the 1

Loy,

leishmaniasis was made of all dogs in the com-

ity during the censuses
197 1,

N

anil

fural Teishmumial infectinns were investizazod
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Tasre 1
Com paratfve rosudts of the epidemisfogical consus carvied gut fn KD Dgacale (10800 and La Valdesa-Calmito

{TNTE
17 ueler

Numhber of person: B oatess
Fxamined Eir
With leashimnametd sears ]
With active lestons 4
With no history of Jeishmaniasis

anel absenee nf aclive lestons 40

also among dogs and cerlain feral mammals in

Caimito and Lo Waldesa,

fntametogica! investipeions

Limited numbers of  phlchetomine  sand(lies
were collected to determine their population cum-
pusition and Lhe anthropophilic species present.
Mozt of the specimens were collected in CDC
tindalure light traps. Flies were also collected
trec buftresses,  Potentizl veclor species
were laken in man-hiting and horse-baited col-
lectiens,

from

RESTLTS
.Ir'. JI-CJII'.'f?lje,l!'l',J"'n;fl'l,l: ECHANS
ko

Results ol the 1069 El Aguacate censos and
the 14570 La Valdesa and Caimito censuses are
presented in Table 1. The dara represent a sample
af the pepulativn as iU includes only those indi-
able o obtain

vidzals  Trom whom

complete information.

W WO

About 200 persons were interviewed during the
1953 El Aguacale censug, but data gathered only

Ll Aguicate

r;;n'nl:i{;-(f:l imila

‘R:r.:inrr

“:l‘?l”:" Fatxl 4 yeari ;n%[ofr[: Taral
115 174 e 147 237
3 68 2 63 G4

1 3 0 y 3

101 55 5 170

o
| <

from 134 of them were considered as vahid and
complete, Approximately hall of these were under
& wvears of ape Two active cases were Tound
amuong the children and none in the setlloes aver
§ wears of age, Alsa 1 (2% of 4% dogs examined
proved to be infected,

Leishomamial infections wmong aninnls

Table 2 contains information selated 1o the
search fur infectionz  with Lelshanenia
Grazitiensis among feral mammals and dogs in El
Appacate and La Valdeza-Caimite during 1965-70,
Yearly incidence of infection with L. broziliessiy
of the two-toed sloth during & vears (19081973
of study 35 showe in Table 3.

natural

Phlebotomine smulflies

A total of 600 sandilies comprising 13 species
was collected in Bl Agoacste, La Valdesa and
Caimnito. Anchropophilic species taken biting man
ardd in harse-lailed cellections are listed in Table
4, Phlchotoming sandfly species incriminated as
vectors of L. drasiiensds in Panama® were prosent
in all three communitics studied.

Taure 2

s exemined for natural fufeelions
during 19681670

uf Leishmanta braziliensis in £

Azeacate and Lo Valdesa-Caimiio

Aaamak csaingl

Ihogs, Uanis familiaris

Two-tued sloths, Cloloepis boffmag
Misht mombeys, Adatas frivirgafag
Orher feral mammils, maanly rodents

Tmala

L Valdesa-Caintiig

El Aguacate

N Nl N N
exnntinel infecaol examind inforled
34 1 40 0
L P 20 23 3
3 1 b 0
129 0 A4 0
251 22{8A%) 126 30397
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TaslLE 3

Leistmaniol fnfecitons of the twe-foed sell, Cho-

Toepus holimanni, in B Adgwacete duriig 1998-1073
i 9.InTJ|:s T

- T — infeclion

Ve Esamineal [l el rane
LOnLE A& i 20.8
1069 2L 4 140
1950 23 i 260
IS %] 11 475
lagz 22 A 135
1uf: 10 4 400
23 IEN

Total 147

WISCTUESI0N

Human cutanecus leishmaniasis was vhservil
mn El Aguacate at & low infection rate during the
enlire study period, with active cases restricted
Ly voung children, The coplineous secwrrence of
baman infections in this loczlity alter many vears
ol habitation is a result of several factors, mainly
preservacion of part of the ariginal forest environ-
menl, abundance of man-hiting species of phle.
hotemine sand(lies, presence of te two-toed sleth,
and the wsolaled siluation in which El
Aguaaie community exizted unl 1973 All these

ralher

jactors helped to establish the particular and
propitious ecelogical situation fer the endemic
“I'his

rare epidemiclogical pettern for cutaneous leishe

persistence of the bhuman infeclion. 5 a
maniasis in Manama, since the asual extenzive
deforestalion associated with the establishment
of jungle communilies generally vesults in ecoleg-

ical changes undavorable lo sandily veclors and
resecvolr hosts,  and  cutaneous  leishmaniasis
eventuglly dissppesrs,

Eezultz of the first {1usyy Fl Asuacate census
iTable 17 show that 4 of the
maniasis cases were in children under 8 vears of
age. In addicion, % ather children of this age
sroup hadl leishmaniasis zears (rom previeus infec-
tions. These 13 (229} children pul of 39 in this
aare srpoup were alfected by the discaze at the rime
of the first conses, Additionally, i March 1973
at the termination of our stwdies, two new active
cazes were again observed in woung  children
whereas o new cases were [ound among adults.
Therefore, the focus of endemicily very likely
encompassed the homesteads themselves.  The
prersistence of he disease among children pozsibly
was due to the presence of the two-toed slath

with high infection rates (47.2% in 1971, Teble 33

in the proximily of homesteads during the entire
study peried,  Alse, the

3 active leash-

wir s with naleral
cutaneous leishmaniasis were found in homesteads
with aetive human cases,

The resgits of the D Avgacale census conleast
with those of La Valdesa snd Caimile. Ages of
the three active cases seen in Lhese villages were
9, 24 and 36 vears, The latter lwo ndividuals
miormed us thev frequently visiled localities Fae
from their home villages, and it s Bkely (hat thes
Beeame infected during one of these trips,

Resulls of Lhe zeareh for natural leishmanial
nfections amaong feral mammals (Table 27 em-
phazized the great importance of the twe-toed

Taury 4
Reswliz of man ord hovse-baited sandfv collrctiong

E1 Aguaeie

Falzome v i spovics N L2
1. eruciain 2 0.0
L. romezid 20 GER
L. panenensis® | a3
L. sanguinario® 0 18
L. shaeani 2 0.0
L. trapgrdoi® G 1%.2
Loyl phitetor= R{( a7

Total iq3 106000

* Srwcies inccimiieated as vecters of Lo Beacilicnric in Fananta,

Lillerze] im

La Yall

Tatn] cellecsal

Caintitn

N i D, *a

i 5 1T
i3 164 333
1 2 0.4
i6 B3 6.7
2 4 .2
=1 117 24
23 3a 1
133 1000 AT 10040
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sloth as the main reservoir responzible for the
maintenance af the infection in npdure Slodhs
with bigh infection rates (47.58% in 1071, Table 33
were common in the proximity of homesteacs in
El Aguacatle during the enlire study period, which
may explain Lhe persistence of the disease anong
hatl children and dogs. Even in La Valdesa and
Caimile, where laman infections are rare, zloths
which were captured in their vicinities showed a
high (2090 infeciion  rate,
mankey, Aelus frivirpafes, and otwo dogs foud
in El Apuacate with L. frazilicnsis may possilily
act as ancillary eeservair hosts of this specics of

The single night

Rodenis, as in other aveas of central
Panama where L. frazilicusis iz present, were nol
volved in the ecology of human walancous leish-
maniasts in Bl Apuacate.

Three potential sandily veclors species, Lafe-
gaeyia gomest, Lo trapidod and L. wepiileior were
present i sufficient numbers Lo hbe suspecied as
veclors of Ledshomanin in Bl Aguacate, The seme
three species, as owell as Lo osanpednorin, probably
awv a vale in maintaining the disease amoeng two-
toed sloths in the foresls surroundiog La Valdesa

Lerslmani,

ane Cairnito,

Wild-caught L. wlepddletar and L. frapidios bave
heen shown by the precipiem method to feed on
gdentates (probably zloths) in El Aguacale®®
Laheratoev-reared L. trapidos, L. gomesi and [
surepreimorin readily feed en two-teed sleths under
leboratory conditionz.”

The preservativn of a portion of the eriging
farest, as well as the presence of mature citrus
archards and some secondary Torest vegelalion
Lhrougheat the community of EL Aguacate, pro-
vided ecological condivions favorable 1o the main-
lenance of reservoic hosls ami vector sandfly
All of these factors conoribute Lo the
epidemiological pattern af persistent endemism,
This patiern is cheracterized by the prevalence
of active cases among children in the community
Lesides the presence of leishmaneid sears among
Lhe adults,

S[ECICS

HERREE AND CHREISTENSEM

Although Teishmaniasis probably has been a fact
af life in the commimity for mast of its 73 vears,
the ecological bnpact resulling from the com-
pletion of a roxd into the arca may change this
in the near Tutare, Increased deforestalion activ-
ilies by new immigrants to previde mare farm
land may seon disrupt the transmission cvele of
Leisdmianie whick will Tead 10 the disappearance
of the discase,
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