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Abstract.  Phichotormine sandfly collections were made in one eastern and three central
Panzmanian localities frony July 1867 to April 1971 in conjunction with concurrent studies
on the uze of sentinel animalz as a determinant of cutanecus leishmaniasiz endemic focl. A
total of 21171 individuals represenczing 24 apeciez was collected from light traps (406210,
man (1,882%, horses (124007, sentitel dogs $423%, and rodents (1,835), Three anthropophilic
species incriminated g5 veclors of Leisfmanie brazdiensis in Panama, Lufzomia panemensis,
Losanpsinaria, and L. drapidod dondnated most colleetions in the centeal Panmanian localities,
L. ofmeca, a mildly anchropophilic vector of Letshmania mexicena, dominated colleclions lram
sentinel codents in eastern Parama. Resultz indicate that seotine] hamsters may be useful for
detecting foul of leivhagnin mexicana bul nov L. breaziliensis, since vector specics of the
latter shew little interest in rodents in Panama, Sentinel dogs were found o be fairly actrac-

Live Lo Lutzomyin sanprinaria but showed ne signili
A totzl of 1,235 sandilies comprising 17 species were dissecled,
spedes, only a single molete lrom L. panasiensis proved to

P

flagellates were Toond among 7

be Leishmanio,

The use of sentinel snimals Ter the detection
and iselation of arthropod-transmitted  disease
agents is most germane to virolngy, but the value
of this technigue in epidemiolopical studies of
cutancous leishmaniasis was lirst recognized in
1046 We are currently using this Lechnique as an
intogral part of such stodies st Gorgas Mernoris]
Laboratory.? Senlinel aninzals muost be susceptible
ta endemic sirains of the disease as well as attrace
tivie e veclor zpecies, Dogs and two spacies of
rodents, used in e sentinel work ® are suscepible
to Pamananrian Haost
prejerence shudies of New World phlebotarnines
have shown that some species feed rather indis-
critimately on a wide varicly of verlebrate hosts,

cutaneous leishmaniasis,

altraction to other vector species.
Althoueh 40 trvpanosomatid

conducted from July 1967 to April 1971, also
involved dissections of wild-caught sandfhies cal-
Tected From sentinel apimal baited trags snd nther
saurces for jsalativn of Leiskaanin. A description
af the four study arcas surveved, Sasardi in
easteen Panama and Achiote, Gaspar Sabanas and
Quehrads Bonila in central Tanama, was pre-
zented previously?

MATERIALS AND MNMETIIODS

Light trap collections were made with CDC
mindature Hehe traps | to 20 m sbove the ground
during varicus pericds of the evening. Resulis
are limited to those trap: sel ! to & mosbove the
ground from 1800 to OE00 hours to standardize

while a few species have stepophagous babits® .. gathered [rom the four sty aseas (Table
Host relationships of most species are still un- 1 0Of all the meibods used jor collecting sand-

knowi, The present study concerns the attrac

flies, lght traps atracted Lhe greatest rumber of

tivencss of simtinel dogs and vodents, s well a8 gpecies gnd provided a rough guideline of the
man and horses, to the phlebolomine species i soecips composition of phlebotomine populations

volved in the ransmission of culzneous leish-
maniasis in Panzma, Sandily species incriming e
as vectors of fhe disease in anama have been
discussed previousty.!'®!™  The present  worlk,
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in the shudy areas. Caster-oil traps!! Laited with
{Fig. 11 or eodents were also operated from
LRO0 o 0600 hours Lo collect sandflics attracted
Lo zentinel animals,

Radents used in the sendicel animal studs™ wers
restrictod Lo hamsters MWeseoricetny anradns and
cotton rats Sigwesdan  Mispidus. o1
rodentz were used as bail animals in the present
sl dpcluding hamsters, colton rats, climbing

s

A variety
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Tanek 1
Samdflier colleated i ekt lraps T-6 meters above gromd dovel v four focalitics in Panoma

Achiote
Sprecies

L. aclvdifera 139 4.
L. cammpost A 1.2
L. cavenweniis
L. carpenicrs 102 oih)
L., crucinta* + 0.1
L. dysponeta 22 {6
L, furcate 3 ol
L. pesicuiaie® 1 <01
L. romuesi* L1y 1.5
L., fsopespertilionis = &
L. margjoensis : -
L, wmicropusa - =
L. nordesiina 3 Ca
L, ndax - -
L. olmecar 15 04
L. ovallesi* 7 0l
L., pamatensist 2026 3
L. peszoana* a3 L)
L. punckigeniculata = =
L. rtinoides 10 0.3
L. sanguinaria® 18 0.3
L. sauiensiy L <01
L. zerrvana 3 01
L. ihannani 10 03
L. spinosa 10 03
L. tragidoit 454 14.3
L, trinidadensis 32 1.3
L. irramaula 134 £
L, wndulata ! <01
L. wesicifera 35 11
L, vesperiilionis 12 VK
L. vleghiletors 110 3.2
Brumplomyin sp, - =
Warileva sp. 1 <01

Tatal 2448 1000

No. trap-nights 41

No. & and &/

trap-night 54.1

* Man-hiling spectes,

rats Tvlowys nudicondatuy, spiny rats Proschimys
semispinosus and rice vats Orysomyvs capilo, We
have abserved little if any difference in the
attractiveness aof small- o moderate-sized rodents
to Panemanian sandflics.  Plaster-of-paris-Tined
chell wvials™ were used to collect zandflies at-
tracted to bumans ared horses during the first few
bours aiter sunsct. Wild-caught sandilics from
each of the study areas were diszected according
to techniques devised hy Johnson et al.™ for the
isolation ol Leisfmania,

Gaspar Sabansas Quebirafa Bonita Sasand:

o and 7 % & oand § % o and ¢ ki
9 8.2 - - 40 16
1 0.5 - 16 18
- - - = E 0.3
4 363 3l 16.8 270 0.7
1 2.9 - - 323 30.5
- - 23 124 20 2.4

- - - 4 05
= 2 = 1 0.l
- - - 1 01
- z - - 1 0.1
s - = 119 136
11 196 95 519 1% iz
- - 1 al
- 2 1.2 - -
4 3.65 12 5.3 = =
1 R - - 4 Qs
4L Go4 13 70 2 L4 i
1 0.5 - 24 [
L 0.9 4 22
1 anu - - - -
- - 3 14 - -
- - 1 0.a -
2 1.5 - -

i a3 = L
110 100.0 132 100.0 LY 1020
3] T 49
13.8 6.7 119

RESULTS

I the three stucy areas of central Panama
three anthropophilic sandilv species, Lodsomiin
panamensis, L. frapidod and L. somgninaria, dom-
maled the calleclions from man and horses, as
well as from sentinel animals (Tables 2, 3; Fig
2y, L, panamensis dominated the Achiote collec.
tions from light traps (Table 1), man, horses
{Table 23 and sentinel animals (Table 3}. This
species was also the sandfly collected mwost fre.
quently  from light traps in Quebrada Bonila;
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Fieuge 1.

Castor-oil trep baited with sentineg] deg
in Achinte, central Panama.

there, however, £ sapgnineria dominated collec-
tions from man, horses and sentinel arimals, £,
frgfidod was the most abundant species in leht
trapz and collections from man and horses in
Liazpar Sabanas, the third study area of centrai
Panama. The number of Flics collecred in deg-
baited castor-oil traps from Achiote and Ouehracla
Bonita differed significantly {Table 3. L. pana-
mengis accounted for the bulk of material col-
lected from Achiote traps which averaged only
2.9 flies per trap-night, the bulk of which were
F.. sanguinorio. Rodents attracted relatively small
numbers per trap-night in hech localities, OF the

CHRISTENSEN AND HERRER

anthropophilic species onlvy L.
collected i grealer numhers per
trap-night in dog-baited traps than in light traps
(Table 23,

The
exceptional in that £,
mildly anthrepophilic in Farama, dominated the
radent-batted collections to the near exclusion of

{Tabhle 3; Fig. Z3: the 26.3 mean
number of =andilies per trap-night with rodent-
naited fraps v due abinost exclusively to L.
elmece. The dominance in light traps of the non-
anthropophiiic species L. dyspowete and L, cor-
pessferd (Table 1 was another unique feature of
this ares,

three  dominant

BRI WS

Sazavdl study area in easlern Panama was
glmecy, a sandfly only

all alher specives

A total of 1,435 sandflies comprising 17 species
from the study areas bave been dissected in an
atlempt to isolate Leizhmanic Table 3%, Al-
though flagellates have heen found in 7 specics
of sandilies on 20 aceasions, onlyv these from a
single infection, in Lafsomyia pawamensis, nroved
to be Letshwrgnia '

DISCUESTION

P

foss than 23% of the 34 species of sandllies
collected in light teaps from the study arcas
showed any atleaclion to man, horses, dogs or
Five af Lhese species have heen impli-
cated as wvectors of cutaneous leishmaniasis in

rodents,

TasLe 2

SandfFos colfected from man aed Rovser in three localities of cestral Panama

Man

r#abanas  Quebrada Borita

- EHorses

Arhiote Gaspar Sabanas Crualrada Banita

cand § % ¢ and 7 o odand § % Fand ¥ % Jamdq 8¢
L. camiposi - - - - - - - 2 0.z - B
L. gowmesi 11 6.7 184 1:i.3 i 24 i 0.7 908 103
L., iovespertifionis - = 1.2 - - - - - - -
L. almecs - - 1 .6 - - i <01 i 0.9 - -
L. evallesi - - - - 4 0.3 - - - B 4 <D
L, pangmensic 213 B3R 177 103 350 238 2200 837 37 0.3 935 1046
L. pesjoana 1 04 4 14 10 Q7 0 21 - - 1 <01
L. ronguinarvia 12 8.7 41 249 530 434 ) 1.0 206 225 4221 4B
L. shannani 5 20 4 4 - - - - - g a.1
L_ trapidoi - - 0 214 279 12.9 217 a1 387 641 2600 303
L. trinidodensic 12 4.7 7 4.5 2 01 - - - - - -
L. wesicifern ~ ~ - 1 Q1 2 0.1 - 1 =01
L. vesperlilionis - - 2 1.2 = 2! iy o - 1 =004
L. alepinletor | 0.4 5 3.0 3 0.2 12 5 19 2:1 55 3.6
Totale 254 100G 165 10600 1472 1000 5,67 1000 916 1000 8A&21 1000
No. collections 12 2 G 33 12 83
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a&l

TaeLE 3

Sandfly collecrione from castor-ofl lraps boited wit

D
Arhisie Quebrala Bonita
Species o and & L o and 7 i
L. dysponela = & 4 s
L, romezi - £2 24
L. olmeca 1 1.5 - —
L. pasiamrensis 3l HERH 20 5.5
L. pessomg e 2
L. sanguinaria 13 15,8 308 20,48
L, trapidei 4 SR 12 a4
L. trinidadensis - 1 0.3
Lo yvlephiletor - - 2 0.5
Totals 69 1000 333 1000
Moo trap-nizhis 23 23
No. & apd 2/
trap-night 29 154
Panamz, L. danawmensiy'® L. frapidoi 15 [,

gomesi S L, ylephileior 7 and L. abwecat .
satigustiaria should be included in this group
because of its anthropaphily and ecological asso-
clations with known reservoir hosis of the disease,
and because Panamanian strains of the parasite
develop in this species under experimental condi-
dons"™ ™ Concerning the other species collected
fram animal baits, L. vesperiidionis and L. isoves-
pertilipnis are principally bat feeders. The anly
known host of L. crinidadensis is the forest pecko
Thecadaceylus rapicandnz, The host-feeding pro-
clivities of L. composi, L, dysponeta, and L. ves-
eiferie are virtually unknown; hawever the field
data we bave gathered to date indicate that these
species play little if any role in the epidemiology
of cutaneous leishmaniasis in Panama, £, pes-

& dogs and rodents in Yeree localitics in Panoma

Faslents
Achione {huchrada Bonitla Sasancli
o and o4 < and ¥ o - o and € £
- = - 1 0.1
- - 3 7.3 2 0.1
1 1.8 1 24 1.721 9.1
44 7.2 16 5.0 10 0.6
£ 140 £ e - =
4 1.0 17 41,5 - -
== = 4 9.8 -
= L e = A 0.1
o 1000 41 100.0 1,737 1000
1§ i3 ]
£ B 1.2 26,3

soana, L. euilies! and L. shansoni are known 1o
feed on man gnd a variely of cther animals, and
must Le regarded as potential natural veetors,

L. olmecn has been implicated as the vector of
Leislmimin mevicans in Mexico,™ British Hon-
duras.” and recently in Panama ™ This sandfly
appears o be rodentophilic, The use of hamsters
as senfinel animals in arcas endemic for L. meex-
scamir therefore may provide a useiul technique
for the evaluation of leishmanial activity, The
remaining vector species in Panama, cited above,
do ol appesr to be rodentophilic, and all but 7.,
semgrinaria show little attraction to dogs. Leish-
mania braziliessis, the only etiological agent of
Buman cutaneous leishmaniasis we have encoun-
tered in Panama to date, appears to be maintained
in the fneest principally among srboreal mammals,

TanLr 4
Fhe frequencies of the three most common sandffics collecied in lght trops and sentinel-animal-boited castor-

il traps in ceniral Parama

L'is:hi trap Deg Ri<lenls

Epecies Lacality No. t-n" Mo./t-n* Nn..-"l-;‘
L. pasrasmensis Achiote 404 2.1 2.5
(hiebrada Boniés 13.7 08 0=
L. sanpiinaria Achivte 4 0.5 0.2
Ouebrada Bonita L7 134 0.3
L. trapidoi Achiote 121 0.2 0.0
Duebrada Bonita 19 0.5 0L

* Mumbier of sandflies colleclnd per trap-night (a 12-Ir period from L300 0000 hes).
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TapLe §
Tryparpiomatid infections in sandflies dissected from the fowr study oreas in Panoma Suly 1067 to Aprid 1571

Flagellate is@opholapy

Epimastipote, Tatal 22

Kqanries Tolal &% cdissectel Uryprnasiieele Fromastigore Undetermined infecied
L. aclydifera 1 a i a o
L. campost 3 a Q Q ]
L. carperteri A0 a by a a
L. dyiponsra 20 a Q Q 0
L. pomess 28 0 a 1 1
L. micrapyoa 2 it a ] 1
L. odax 1 Q i L O
L. clmuica das a a ) o
L. panamonsis 225 2 1 1 4%
L. pessoana 3 a { H 0
L, puectipenivilalo 1 i 0 o] ol
L. sungninaria 50 2 i 1 A
L, shaseeoni L1 D n o o
L. lrapidei 34 D 2 4 &
L, trinidadensis kL + 0 [ -
L. wesperidlionis i 2] 0 0 zl
L. ylephilelar 3 ¥ ] ] i

Tulals 1,535 0 g § 40

*nchpies one Lofssmawiy brazifcwsss inleclivn.

Our {indings point out the need to sclect & sus-
ceplible sentinel animal with greater attractive-
ness to wvectors and potential veclors than the
dog.  The most effeclive zentinel
Panama woeld be one that iz highly susceptible
to both L, meexicans and L, fSeasilieasis and also

animal  1n

highly etiractive to zll vestor species,

It is obvious that the host-preferences of the
vaetar and polential vector species must be inves-
ateid furlher befoze a vritical evaluation can
be macle of the usefolness of various mammalian
hozt species az sentinel animals, The zolation of
18 m Prom 2 zentinel hamszter in Sasardi
amd L. frasifiensiy from g seotinel dog in Achiore?
have prompted a3 o contineze this line of inves-
ligation. We are seeking & model system for
determining  the prevalence of culaneous leishe
manizsis in differenl Papamanian localilies

Reports on the presence of fagellates nowild-
caught sandflies must be evaluated carefully, since
four cliffersal trypanosomatid gerera may infect
Panamanizn sandilies™ AL such flagellate isola-
tions should be shown to produce amastgote
[orems i a vertebrate hosl, such as hamsters, as

S o w

Lo

e

A prer lagsification. The
demaonstzition of a leishkmenial infection in g wild-
caught sandily species is one of the strompgest
evidences tor considering thal speciez a vector of
the disease, This condition demonstraies that the
i 1 waz ecologically associated with and at-
trzcted tooand bad Ted upon a reservaic host, and
23 was expable of acguicir

T
dizease apent. We are continuing our dissections
of wild-caught sandflies fvam other study areas
as an essential part of por epideoniological inves-
tigations of cutaneens leisbmanizsiz,

and nurturing Lhe
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