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PYLORIC ARMATURE OF NEW WORLD PHLEBOTOMINE SANDFLIES
(DIPTERA, PSYCHODIDAE)!

Ly Howard A. Christensen?, Aristides Herrer? and
G. B. Fairchild®*

Abstrgei: The scourrence of spiculate armatare in the pelorus
aof Meatropical Phlebotominae iz reported, The aematurn oo-
cupics slightly more than the posterior 113 of the pylores, and is
similar in appearance o the pharyngeal armature of several
MNeotropical species. Spincs are divected  posterdad in both
structures, More than 100 Panamanian sandfies, comprising
over @ coxen species, were dissected and all pessessed  this
struciure,  We propose that the pyloric armature may  [unc-
tion i ibe disruption of the undigested hemaun Blood-meal
resicdue and i enclosing peritrophic membrane, 1hus facilitaing
passage through the ndgut. The ccourrenge of this sirucs
wre iz particularly  interesting hecause  oortain Lelshmanio
strains frequently  localize in the pylorus of Panamanian
sanddflies. What influence, 1f any, pyloric armature exerts on
this phenomenon is not known.

Theodor {1948 recommended generic separa-
tion of ©1d World and New World Phleboteminae.
Trn & more recent paper (Theodor 1965) he discussed
the morphological difference between these genera
inmore detail. Descriptions of the internal anatomy
of (Nd World species have been rather thoroughly
treated (Adler & Theodor 1926, Lewis & Mincer
1960, Davis 1967).  Unforounacely, a similar treat-
ment of New World sandflies has not been published.
Most of our knowledge stems from observations on
internal  structurss of taxonomic importance in
species descriptions, extrapolation from Old World
sandfly deseriptions, and from siadies characreriz-
ing flagellate growih patterns within the alimentary
canal { Johnson et al. 1963, Johnson & Hertig 1970),

Morphological variation in the alimentarvy tract
ol sandlly species may refllect physiological differ-
ences as well. These may directly or indirectly
influence agent-vector relationships, Davis (1967
suggested that morphological differences he ubbun ed
in the midguts of 2 Old World species, Phisbotomus
fapalass Scopoli and P, erienfalis Parrot, may be of
some significance in chelr respective roles as vectors
of cutaneous and visceral leishmaniasis,

The characteristic cccurrence of promastigote
flagellates in the hindgut, as well as mid and
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foregut regions, of wild-caught and experimentally
infected  Panamanian  phlebotomine sandflies has
Leen well documented (Hertig & MeConnell 1963,
Johnson et al, 1962, Johnson et al. 1963, Johnson &
Hertig 1970, McConnell 1963). Coelho et al, (15967)
showed that several species of Brazilian sandflies
experimentally infected with Leishmanie braziliensis
develop promastigote flagellates in the hindgut,
Promastigote growth in the hindgur of several wild-
caught sandlly species from British Honduras has
also been reported (Thsney 1968, Williams 19707,
This tvpe of growth pattern is quite distince from
the “‘anterior station” growth pattern which char-
acterizes L. frofpice and L. donopeni infections in Old
World sandflies.  The pyvloric portion of the hind-
out, sometimes referred to as the “hind-iriangle,’
often shows a heavy concentraton of flagellates
amang infecied Panamanian sandily species,  De-
cause of this unusual growth pattern we have paid
particular attention to this structure during dissec-
tions.

MATERIALS AND METIIOLE

Sandflies were collected from seversl areas in
central Panama, Collections were from
forest Aoor litter, tree buttresses and caves using
aspirators,  Light trap collections were also studied,
The dissection techniques described by Hertig &
MeConnell {1963) were used in our study,

made

RESULTS

The spiculate nature of the internal walls of the
pylorus was first observed in Lutzompdn eeipertilionds
Fairchild & Hertig. Longitudinal folds in the
pyloric wall of this species resulted in a tree-like
appearance of this armature when observed for the
first time (Fro. 3. Peristalsis in thizs region resulis
in a compression of the longitudinel folds and
armature {FiG. 4. The spines arise from transverse
invaginations of the pyloric wall. Darklicld illu-
mination {Fie. 1, 2, 6) shows this armarure az a
rransverse band occupying slichtly more than the
posterior 173 of the pylorus.  The spines are direct-
ed pusteriad, and are smaller and less numerous
anteriorly,

We have observed pyloric spines in over a dozen
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the spiculated armature of e pylorus, (1) Darkfield view of mid and hindgue from cerdia o reczzl ampulla,
The pylorus is the somewhat sriangular portion of the hindgut just posterior 1o the Malpighian buoles, {20
Darkficld wivw showing the wansverse band of armature in the posterior 13 of the pyloves.
view of pylocus.  The langitodical infoldings in the pyloric wall result inoa teee-like appe:
ture, (40 Lightficld view of the pylorus showing the result of pesistaltic action e the region of the armature,
(5] Lightficld wiew showing the spiculste nature of the pylede armarwre. (6] Darkficld view showing the
spiculate nature of the pvlorc armature,

FIG. 1-6.  Ligltfield and darklicld photomiceographs of the alimentary tract of Lutzomyis sesberiifionis showing

31 Lightfield
ance of the armas
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sandily species doring recent dissections of more
than 100 Panamanian specimens. Although the
armature 1s present in all species thus far studied,
the degree of spiculaton differs somewhat among
various species.  In Lo vespertilionis and L. from-
dadensis Newstead (he spines are quite strong,  In
the anthropophilic species L. sangwinaria Fairchild
& Hertg, L. panamensis Shannon, L. frageder Faire-
child & Hertig and 7. gemezi Nitzulescu however,
the spines are almost imperceptible under  brighe-
fieldd microscopy at 400 = magnificalion,

Spiculate armature was also observed in the
prlorus of some adule male sandflies,

THZCUESION

Pyloric armature has been abserved in mosquitoes
{Christophers 1960, de Boissezon 1930, Eysell 1905,
Richins 1938, Thompson 1903, Trembley 19517,
Wigglesworth (1947 suggested  that  cuticular
spicules in the hindgut of insects which possess a
peritrophic membrane may funclion o assist the
movernent of this membrane and i contenls into
the hindgut in conjunction with peristaltic waves,
We propose that the pyloric armature of sandflies
may alse [unclion as a post-ventricular abrasive
structure which breaks up the undigested hematin
blocd-meal bolus and i3 enclosing peritrophic mem-
Lrane. Violeut peristaltic action in the region of
this armature (Fi. 4] fragments the hematin residue,
thus Facilitaring is passage through the hindgut,

The fact that we have found this armature in
males as well as females appears w negate the
hypathesized function of hematin-residue disrup-
tion; however it is quite possible that both sexes of
ancestral sandflies were hematophagous, and that
the structure in males remains for lack of selective
pressures for its deletion.  Present-day males lack
mandilles, and most authorities consider them in-
capable of penetraling vertebrawe skin,  Coelho et
al. (1967} published a photograph showing the dis-
sected alimentary tract of a ood-engorged male L.
longipalpis Tute & Neiva which had fed upon a
hamster,  Shakieyanova (18317 meported collect-
ing a total of 19 blood-engorged Old World male
sandflies from various burrows of the grear gerhbil,
Riombarys epimus.  Although it is possible that such
males penetrated the skin of these animals with
thelr mouthparts, it seems likely that they obtained
blocd [rom open wounds.

The localization of certain strains of Leasfmania
in the pylorus of Panamanian sandfly species in-
dicates that the promasugote flagellates are not
adversely affected by the avmatore, Just what in-
[luence, il any, pyloric armature in Panamanian
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sand(lies plavs in the characlerisic posterior station
infection 1= not known,

Pyloric armature appears very similar structurally
to pharyngeal armature: the spines are directed
posteriad in both parts of the gut.  Pharvngeal
armature is a characteristic Teature of the Old
World menus Sergentompia, but is rave in New World
sandfics, Tt has heen described from only @ Neo-
ropical species, L ofirpanenss Dampl, L. clenido-
fhova Fairchild & Hertig, L. covennensis Floch &
Abonnenc, L. dupfrormm Fairchild & Trapido, I,
atroclevata Knah, L. irimidadensis, L. baduelensty Floch
& Abonnene, T, sp. de Saul Floch & Abonnenc,
and L. sp, no, 768 Floch & Abonnenc (Fairchild &
Hertig 1948, Floch & Abonnenc 932, Theodor
1965);

Tn the light of our findings, it would be interest-
ing to smudy Old World sandly species for the
presence or absence of pyloric armature,

Crur observations on the occourrence of pyloric
artmatire i sandflies 3 presented with the view
that a more I,i':n;_:-ruug]"l I.-L['I(J“"]L‘:f]g{.‘ of internal an-
atomical structures Is essential to the understanding
of Hagellate growth patterns within the arthropod
hosis, as well as agent-vector relationships.
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