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ABSTRACT

The laboratory colomzation of 2 specics of New Warld
phlebototmine sand fies, Latsomyin trinidodensis { Now-
stead }oand L, wespertilions (Fairchild & Hertig) was
accomnplished through medifications of standard rearing
technigues wsed at Gorgas Memorial Laboratory, Pan-
ama. The development of a oew adule sand [y feeding

andl maintenance cage contrilmted o consistent hosi-
fecdmgs by females facilitating subscquent colonization,
The colemy of L, frinidadensis was teenunaied after 6
gencrations. The colony of [, sesperfilionss, presently
i tts fh meneration, i Deing maintained.

Approxivately 153% of the more than 230 described
speaies of New Woaorld phlebotomine sand fliez have
heens reared [vom mmature stagez to adults, Coloni-
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gation of theze flies, heswever, haz been limited to
only a few species.  Lafzomvie aongueimario (Fair-
child & Hertig) and L. gowesr (Nitzulescu) colo-
niez, Initiated by Hertig and Johoson (19610 in
Tanvary and February 1939 at Gorgas Memoral Lab-
aratory in Panama, arve presently i their S6th and
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G4th  respective generationz. Unpublished  records,
kept by this resenrch organtzation, also document the
colonization of L, leagipalpie {Lut: & Neiva) by
these workers, Thiz colony was subsequently mai-
tuined  through 21 successive generations by stafl
memhers within the Department of Leishmaniasis.
Chardolis (1967 reared L. zovalfor eccidentis {Tair-
child & lertig) through 7 generations in California.

The rarity of phlchatoming colomies attests 1o the
difficultics encountered o their establizbiment.
lors which preclude colonization of some Lolzomoyia
specics are obscure. Partial sucoe
specics, however, shoull encourage workers 1o con-
centrate  theiv efforts o discerning  the  liiting
Eil('H’)TS.

This report deals with the sueceessful colonization
af 2 wdditional species, L, frinidadensis [ Newstead)
and Ao ovesperfilionis (Fairchild & Hertig), theongh
e modification of methods vsed for many yoars at
Ciorgas Memorial Laboratory.

T

es vl other

un

MATERIALS ANT METHODRE

The rearing vessels, ovipasition vipls, lorval food
amd bandling techaignes nsed are essenlizlly those
devized by Hertig and Jobmson {19611, The non-
glized larval rearing pots are seated on cotton pads
witluin plash'n: et dish Tialves placed i forge shal-
lew pans comtaining tap water looa depth of Tem,
The surreunding lip of each pelrd dish is perforated
with 4 eguwhistant Toles o allow continuons wetting
of the eotton pads, since Trvee of bodls species were
found to benefit [rom a vory moist environment,
witel i the pans serves as a barrier o extrancous
insects, and as a source of waisture for the rearing
vessels.

Aoenge (Fig. 1) mwelifies? from o plastic cake
cover, wig devized for the leebing ad waintenance
of adults. The eage 15 15 cm high and has 8 base
dinmeter of 30 em. An entrance 1014 cn and 2
vents, each JxE cny were cot oot of the ciceular
cage walll An additional vent 737 om was made in
the center of the top of the cage. All venms were
sereenad with ine-mesh nvlon, The Dnside wall was
etehed lightly b swabbing with acetone, Galvanized
wire mesh was bolied 1 oem from the inside wall
Rubber tuling 44 in, diam was Iaid around the in-
zule cover hetween the wire and sall near the cage
tog, The ends of the tobing emerged through 2 holes
i the cover top near the enge entrance. Small holes
were iace an dinch apart alomg the length of tubing
inside the cage before applyving a Z-cm-thick layer of
plaster of parts to the dnsbde wall, A moslin sleeve
wis gloed o the cage entrinee. The cover was then
seated Lphily on its lese with moedeling clav. Watsr
wias poared into the perforated rubber tubing anoe
ar Lwice ¢ach woeek, wetting the ingide wall and thos
providing optimal hamidity conditions for adull sand
fly sorvival,  Haising were placed on the ovlon
screenvd  top vent fo provide o sugar souree for
aidnlls,

TForest geckos, Thevaductylus rapicandus, and sev-
eral species of Dals were used as host animals for
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Lo teiwdadensis andd L, oespertilionis. vespectively,
The geckos were collected by hand or nonse from
tree buttresses, old baildings, and caves. Thev were
maintined i the labarntary on o diet of meal worms
and mosgnitoes. The bats were captured i caves

usioy hand nets, and from forested areaz with mist
nets. The froit-eating species were maintained 1o

small rendent enges on g banana diet.

Figs, 1.
A mterior and B, exterior views during constriction

Coappearaiee after completion.

Adult sand fiy feeding and maintenanee cage.
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RESULTS

Cofony Initlation. — large numbers of bloaods
engorged or gravid L. feimidodeisis woere collected
from tree buttresses at the Chagres Bov Scout Camp
in Madden Forest, Canal Zone, during a 2-month
perient it 1969, Individual females were maintained
until ewviposition oceurred in shell vinls lined with
Master of pariz and fited with a avlon top. Fresh
raisins worg placed on the nvlon top and changed
every other day, Fges from vials contatning L. frini-
diwdensiy were removed by orinsing with  distilled
water. Lots of 100 to 200 eggz were transferred to
melividual rearing pats and inspected  every  other
dave. Larval food was added as necded amd excessive
fngzal mveelin were removed with a fine forceps.

The colony of L, vespertdions originated from the
progeny of the blood-engarged Temales collecied in o
Trge cave on the continental divide about 3 km north
of Baena Vista in central Panama, Collections minde
i Movemnber, 0L provided sufficient material to in-
tiale and sustain the colony,  The procedores for
handing the wild-canght fomales for subsequent colo-
mizatinn were denlica] to those outlined for . frini-
ladens

Fianitore. Stages—Ambient temperature in the in-
sectary ranged from 21 to 28°C Developmental eates
of inmuture stoges of both gpeciez ave shown in
Talile 1.

Adult Feedivg wnd Waiwienance—I. (rinidadeisls
refused 1o feed on man, new-horn mice. guinea pigs,
sliths, o hats, The forest gecko, T rapicandis,
proved fo he an accepiable Iaboratory host Aduale
Hies which emerged in the rearing potzs were released
inside the cake-cover cage. A wild-caughe T rapi-
ey was transferred to the colony cape and al-
fowedl comiplete frecdom of movement. The cages was
then stored in aodark eabinet overnight. The gecko
wits removed the following morning and all Blood-
engorged Hics were collected o individual eviposition
vinls, The resalting eges were pooled nte ots ol
100 to 200 and transferred to rearing vessels,

The cnly exception o these procedures for the
handling of L. peaperfiiionis concerited the host, Tlas

Fable L—Chvposition aml develapment of  inumatere
stages of L. frinidudeasic and 7 oespersilionis.
L. frini-
dailricis

Mo, culiures® il 24

Mo §% 114 2Nz

Mo, epps J0R3 4,241

Mo egps/ 2 9 Z-B0G % 270 1-70; % 214

Diavs dlevelopmens time
Fopmars Bolf 122 S-16: %127
1st instars 4-13: % 69 3100 56
G S 3-11: % 60 3-9:% 58
JIrdl instars 4- B: % 3 - 0z 6l
Hhinstars P L e 83
Pupas =M. x138 G-18; % 11.3
Crviposition to adults 4275, 2 645 al-aly; 477

al rearing vessels noculared with 100-200 eggs.

& Imelivie
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saad Ay species refused to feed on vew-horn mice,
guinei pigs, or sloths, Only 2 of several hundred
fermales fed on oman after vepeated exposures in the
Liboratory, A variety of bat species, including Sae-
capterae bilineata, Ariibeus ltwratns, A, jamadeensis,
Cargtlia  perspiciliota,  Phyllostomus  discolor, and
Glossophage soricina, were found to be acceptable
hosts for L. pesperfilionis. Bats released inside the
maintenance cage wotthd cling to the plaster of paris
will in an invereed position aod were fed upon read-
ily by the fies.

DISCUSEION AXND COXNCLUSION

Jobson and Mertig (19610 reported that the numn-
ber af emrs Jaid by wild-caught individual fenales,
of L. trinidadensis ranged from 39 to 100, % 73, (12
2 observed ) ;) the shortest developmental tine from
e too adults required 38 davs {2 observations).
These warkers also noted that this species feeds on
geckos 0 nature, MeConnell and Corren {19640 ob-
servesd Tresh novmocleated red blood cells in the blood
meal of one wild-canght £, frisddadensis, indicating
that this specimen Tad fed opon o mammal,

Puarnygr the early stages of colonization the geeko
hosts freouently fed on the sand flies resting on the
care wall,  Blood-engorged  femnles, which were
somewhat  reluctant o fly when  approached by
geckos, woere capecially valoershle. A small avlon
Dol fastened by g draw string over the gecko’s
bead, prevented inrther predation of the fliez, Cone
ceriming wild-caiught L. pespertiionis, Johnson and
Hertiz (19617 stated, “"Number of cggs id by in-
dividual females; 13 to 63 average for 21 fomales:
38, Tatal days oviposition to aduli: 43 (one ohser-
vation 1. Toanson (196857 discussed the wild-caught
mature skiges of many Papamanian speciez, inchud-
ing o drdaidadensis ane L, oospertilionds,

The majority of colony adulis of both species, dis-
secled after feoding and oviposition during concur-
renl  frvpanosome  transmission  studies, retained o
portion of their cggs,  Since epg retention oooars
infrequently among wildecanght flies, oviposition is
e efficient in nature and egz production andoubt-
erllv 18 grreater than that reported in Table 1.

MeConnell and Corvea ¢ 1964% tricd unauceessfully
Loy fewed Lo wespertilients on 3 species of bats, a guinea
e, an oposagm, and @ ospiny vat Jolmson and er-
tig (19010 noted the vagarious nature of adult fe-
inzle sand fies given the apportunity to feed on hosts
i clotl cages, aml diseussed some possible cxplan:-
Licais fonr tleis plenomenon,

Bath [ teinddadensss and Tl vesperiilionis produce
active ami robuost larvae which develop well under
present nlwealory rearings conditions,  The principal
fauctor nnderlving the failure fo colonize both species
proviemsly dnvalved the refasal of the stenophagons
adle fernales to take Blood neals,

The cake-cover cage was desipned to provide high
1;11:1|i+5.'i1_',' cothitions essential o adule st ﬂ}' ST -

W T, Hamgen, 1968, The omature Htdges nd the wsulfa
Palelatrmicae in anama ([Hprera; Peychodidac), P thes:

Thaw, of Banszas, 104 5.
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vival, Bts construction aliows (les protvacted access
L nnrestrained hosts o the same stalle envirommnent,
Most adule females, | dav old or more, feed within
12 o 24 L, Similar exposure times in cloth cages
weold resalt indesiecation of Ales.

The colony of £, feividadeiisis was teroninated afier
G generutions because of dilbeulties encounterad in
the procurement and maintenance of e only konown
hoest, T raplcandns, Lo vespertllionis, alzo moits Gth
generation, has been in eolony for almost 1 vear, and
will be maintained in the inzectary.

The cake-cover eage will be used 10 Tetnre attempis
Lo colonize other speciez of New World Plhilebotomi-
nae, Particolar emphasis will be given to anthropo-
philic specics incriminated as vecters of leishimaniasis
1 the Meotropical Region,
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