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External Morphology of the Immature Stages of
Metacuterebra apicalis
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The second and third instar larvae, and the pup®etacuterebra apical{§&uérin-Menevilli), are
described based on light and scanning electron microscope observations.
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Cuterebrid bot flies are indigenous to the Neving tissues. Some rodents were maintained until
World, where their larvae cause primary cutanehird instar larvae emerged from their hosts; these
ous myiasis in mammals, including man (Cattéree-larvae were maintained until survivors trans-
1982). Metacuterebrais restricted to the Neo- formed into pupae. Material destined for LM stud-
tropical Region. ies were fixed in Dietrich/San Jean fluid for 2 hr

In nature, the larval stagesMf apicalispara- and then stored in 70% ethanol until examination.
sitize rodents (Guimardes 1971, Guimar&es et &llaterial for SEM examination were killed in hot
1983, Bossi & Bergallo 1992, Vieira 1993). Thewater (70°C), fixed in 70% ethanol, dehydrated in
life cycle of this species was described by Leita ethanol series, submitted to CCritical point

and Williams (1988). drying and spattered with gold. At least eight speci-
The morphological characters of thleapicalis mens of each immature stage were studied.
adults were partially described, under light micro- RESULTS

scope (LM) (Lutz 1917), and redescribed by LM ) )
and scanning electron microscope (SEM) obser- Second instar larva On the ninth day of
vations (Leite & Williams 1989). Based on LM infection, the second instar larva (Fig. 1) is
and SEM studies, the egg and the first instar langtibcylindrical in shape, pale in colour, and mea-
of M. apicalis have been described (Leite & Wil- sures 5.58 - 7 mm in length and 1.24 - 1.79 mm
liams 1989). To complement our previous studie®ide at the level of the thorax. The pseudo-
on the immature stages Mt apicalis the second cephalum bears tuberiform antennae. The first
and third instar larvae, and the pupa are describ#@pracic segment (Fig. 2) is surrounded anteri-
herein. orly by small curved thorn-like spines, each with
a backwardly directed simple tip. Occasionally,
MATERIALS AND METHODS bare patches were seen in the anterior region. The
Three groups, each with six white rats, wersecond and the third thoracic segments (Fig. 2) are
infected by introducing two, five or ten first instaranteriorly encircled by backwardly directed thorn-
larvae ofM. apicalisinto the conjunctiva of the like spines with simple tips; a few spines with two-
eye (Leite & Williams 1989). The infected ratsand three-pointed tips were seen on the third tho-
were kept individually in wire covered plastic cagesacic segment. From the first to the fifth abdomi-
and were given a commercial rodent food add nal segments (Fig. 3), anterior spines are similar to
libitum access to water. On the 9th and 18th daythose on the third thoracic segment. The sixth ab-
of infection, the rats were killed with ethyl etherdominal segment bears anterior thorn-like spines
and cutaneous lesions were removed. Second afkdg. 4) with backwardly directed simple tips. On
third instar larvae were dissected from surroundhe seventh abdominal segment, there are a few
anterior spines, all implanted on the ventral sur-
face (Fig. 4). Posteriorly, the second to the eighth
abdominal segments have spines with forwardly
directed simple tips. Usually the posterior spines
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the posterior margin from the third to the fifth  Both sides of the posterior end of the eighth
abdominal segments. The opening of the anteriabdominal segment (Figs 8, 9) bear a spiracular
spiracle (Fig. 7) is in the form of an invaginatedplate with an inconspicuous peritrema and two
transverse slit, and is situated lateral to the postslightly curved slits, each surrounded by a brown
rior margin of the second segment. The eighttima, and with several trabeculae (Fig. 10). A prob-
abdominal segment is unarmed anteriorly. able ecdysis scar is visible between the spiracular

Scanning electron micrographs of the second instar larivéetg#cuterebra apicalisollected on the ninth day post-infection of

rats. Fig. 1: whole body in lateral view. Fig. 2: anterior end showing the pseudocephalum (asterisk), and the three thoracic
segments (star) in ventral view. Fig. 3: anterior (star) and posterior (asterisk) spines of the fourth (4°) and fifthnialabdo
segments in ventral view. Fig. 4: anterior (star) and posterior (asterisk) spines of the sixth (6°) and seventh (7°) séxgioerims|

in ventral view. Fig. 5: anterior spines of the fourth abdominal segment showing spines with two and three tips (arrow). Fig. 6
anterior spine of the sixth abdominal segment. Bam=
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plates. The anus is surrounded by two anal tdlistally pointed. The dental sclerite occupies a lat-
bercles, each bearing small plates. eral and subterminal position on the maxilla. The
The cephalopharyngeal skeleton (Figs 11, 13)ypopharyngeal and tentopharyngeal sclerite are
is dark-brown from the anterior end to the centralnited. The two dorsal cornua are separated dis-
region, and colourless posteriorly. The maxillagally and united basally to ventral cornua, which
are smooth, wide at the base, ventrally curved arate fused with the pharynx on each side. The pos-

Scanning electron micrographs and camera lucida drawings of the second instarNéetecaterebra apicalisollected on the

ninth day post-infection of rats. Fig. 7: the opening of the anterior spiracle. Fig. 8: posterior end showing the spataqisizrpl

anal tubercle (asterisk) and anus (arrow) in ventro-terminal view. Fig. 9: terminal end showing the spiracular opening (arrow),
ecdisial scar (star) and anal tubercle (asterisk) in terminal view. Fig. 10: spiracular trabeculae. Fig. 11: cephaloghketgtayeal

in lateral view. Fig. 12: idem, in dorsal (above) and ventral (below) views. Abbreviations: a: maxilla, b: dentaecsclerit
hypophyngeal sclerite, d: tentopharyngeal sclerite, e: dorsal cornu, f: ventral cornuprBar =
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terior margins of the dorsal and ventral cornua amephalum bears two tuberculate antennae, each
markedly grooved. bearing two small sensilla, and a few plates with
Third instar larva- On the 18th-day of infec- smooth margins. The maxillae (Figs 13-15), are
tion, the larvae are in the third instar. This larvamooth, broad at the base, ventrally curved
has a cylindrical shape, is pale in colour, measuresd sharpened distally. The three thoracic segments
11.2 -18.88 mm in length and is 4.48 - 11.2 mnare each covered anteriorly by plates, which have
wide (at the level of the thorax). The pseudosmooth or serrated margins (Fig. 16). On each seg-

Scanning electron micrographs of the third instar larvadetacuterebra apicalisollected on the 18th day post-infection of rats.
Fig. 13: anterior end showing the maxillae (arrow), plate spines (star), and anterior spiracular opening (asterisk)atevantro-I
view. Fig. 14: maxillae in ventral view. Fig. 15: idem, in dorsal view. Fig. 16: plate spines on the thoracic segmenaritgrids7:
spiracular opening. Fig. 18: posterior spiracular plates showing the intertwined serpentine slifggmBar =
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ment, the plates are imbricated and directed podian region; following, posteriorly, by plates with
teriorly in the anterior half and, thereafter, are forserrated anterior edge. The anterior spiracular
wardly directed. The circular spiracular apertur@pening has white respiratory papillae (Fig. 20).
(Fig. 17) is well defined. The first six abdominal segments bear plates
There are several sensilla on thoracic segmentiistributed like those of the thoracic segments.
The first seven abdominal segments have platdhe seventh abdominal segment is covered over
and sensilla, with distributions similar to those orby plates with smooth margins, whereas the eighth
the thorax. The eighth abdominal segment, withabdominal segment has thorn-like spines with one
out plates, bears light-brown thorn-like spinesto three tips. The median region of the thoracic
which have one, two or three backwardly directednd abdominal segments have a circlet of cylindri-
tips. Each spiracular plate is bright in colour andally shaped sensilla (Fig. 21). The surface of the
bears three interrupted sectors of intertwined seposterior end is similar to that of 18-day parasitic
pentine slits (Fig. 18). Strong trabeculae are vidarva, such as the spiracular slits (Fig. 22).
ible through the spiracular slits. The anal tubercles The cephalopharyngeal skeleton (Figs 23-26)
have small plate and the anus is anteriorly anaf the emerged larva bears dark-brown to black
posteriorly bordered by thorn-like spines. maxillae, which are smooth, apically sharpened and
Immediately after emerging from the host, théoroad basally. The dark-brown hypopharynx is
third instar larvae is black-brown in colour, andused anteriorly to the maxillae and posteriorly to
measures 23.94 - 35.25 mm in length by 11.7- 13.4Be tentopharynx. The latter has a dark-brown me-
mm in width. The pseudocephalum (Fig. 19) is likalian region, with the rest colourless. The expanded
that of the 18-day old parasitic larvae. On thand colourless dorsal cornua, fused with colourless
tegument of the three thoracic segments there arentral cornua, shows a median narrow groove.
plates, with smooth anterior edge, up to the méFhe ventral cornua becomes tube-like and merges

Scanning electron micrographs of the emerged third instar laMatatuterebra apicalisFig. 19: pseudocephalum in ventral
view. Fig. 20: prominent anterior spiracle in ventral view. Fig. 21: cuticular sensilla. Fig. 22: posterior spiracular slits.
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Scanning electron micrographs of the emerged third instar laMatatuterebra apicalis=ig. 23: cephalopharyngeal skeleton in
lateral view. Bar fum. Fig. 24: idem, camera lucida drawing showing the salivary duct (arrow head) and oesophagum (arrow) in
lateral view. Fig. 25: idem, in dorsal view. Fig. 26: idem, in ventral view.

with the pharynx and, then, with the oesophagusiaas & Dicke 1958, Capelle 1970, Baird & Gra-
A small tube connects with the cephapharyngehlam 1973), but differs from that @fermatobia
skeleton, anterior-laterally, is probably a salivarjhominis(Moya Borja 1966) in general body shape
duct . and in the arrangement of the spines. The
Pupa - The dark pupa (Fig. 27) is 23.13 - 27.2&ephalonpharyngeal skeletorf apicalisis like
mm in length and 9.83 - 13.57 mm wide, at th¢hose ofC. buccatgKnipling & Brody 1940) and
level of the base of the operculum. Anteriorly, thef the probableM. flaviventris (Disney 1969),
pseudocephalum and the thoracic segments arcept the T form of the hypopharyngeal sclerite
retracted posteriorly. The seventh and eighth aland the flat dorsal cornu observeddnbuccata.
dominal segments are also retracted. The integlihe maxillae with a very sharp tip € buccata
ment is covered with plates (Figs 28-30). Each triM. flaviventris andC. tenebrosa (Baird & Gra-
angular operculum has the spiracular opening sitiram 1973), and thick tip i@. peromysc{Dalmat
ated latero-apically (Fig. 31). The Fig. 32 show4942) were not observedhh apicalis Spines with
the spiracular papillae. double tips seen M. apicalishave been recorded
DISCUSSION only in second instar larva &f. tenebrosa(Baird

] ~ & Graham 1973).
Although more than 70 species of Cuterebrids The third instar larva of. apicalisis unlike

have been described (Guimaraes 1967, 1984, Caf third instar larva ob. hominis,by the same

1982, Sabrosky 1986), little is known about theigifferences mentioned for second instar larva and

Immature stages. by the presence of three slight curved slits in pos-
When observed by light microscopy, the bodyerior spiracular plates. The external morphology

of the second instar larva bf. apicalisis similar  of the third instar larva dil. apicalisis like that of

to those ofCuterebraspecies (Knipling & Brody M. schalziHenriksen 1942)\1. chiquibulensisind

1940, Penner 1958, Dalmat 1942, Bennett 195§, flaviventris(Disney 1969), and of rodeBute-
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Light and scanning electron micrographs of the pupgdetficuterebra apicalisFig. 27: pupa (above) and puparium (below) in

dorsal view; x1.3. Fig. 28: anterior plate on the third abdominal segment. Fig. 29: anterior (arrow) and posterior (grptatehead

on the fourth abdominal segment. Fig. 30: posterior plate spines on the fourth abdominal segment. Fig. 31: anterior spiracle
(arrow). Fig. 32: respiratory papilla. Bapm.

rebra. RabbitCuterebrahave a single-pointed Metacuterebrawith dentate plates and spiracular
spine on cuticular plates wherdasterebrafrom  plates with intertwined serpentine slits, but shows
rodents show multiple-pointed spines on platedistinctions, such as: pronunciate furrow among
(Baird 1971). The mature bot of wild primatesthe segments, as grenade-like, and plates with
Allouattamyia baeri(Shannon & Greene 1926, single and double tips. The strong maxillaeCin
Zeledon et al. 1957), has a typical form ofperomysciDalmat 1942) andA. baeri(Zeledon
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et al. 1957), and the very sharp maxillaeGn four species of rodent3.Med Entomol 7320-327.
buccataand C. cuniculi (Knipling & Brody 1940), Catts EP 1967. Biology of a California rodent bot fly
C. thomomuris(Jellison 1949)M. flaviventris Cuterebra latifronsCoquillett (Diptera: Cutere-

i i bridae).J Med Entomol 487-101.
g%fgﬁéé?&g)a%?g]igo-lll},]ae(g:rﬁ);”g 3%72)‘)%§|i20t Catts EP 1982. Biology of New World bot flies: Cutere-
may be like those described as papilla€.in Dalrar;?a?—#nlngigvETSVTOlaersliﬁt-:sf?s.(Cuterebridae)
tenebrosalarva (Baird & Graham 1973M. . D y

. . . from the northern white-footed mougeN'Y Entomol
apicalis, with 25 mm long, emerged from  ggc 50:45-59.

Oryzomys flavescer($ienriksen 1942) andR. Disney RHL 1969. Notes on rodent warble-flies from
norvegicus(Led et al. 1976) are between the pa- British Honduras including the description of a new
rameters described in the present work. Similar species ofCuterebraClark (Dipt., Cuterebridae).

dimensions, comparable witi. apicalis were Entomol Mon Mag 104189-197.
recorded irC. buccatgKnipling & Broady 1940), GuimardesiH 1967 A catalogue of the Diptera of the
C. latifrons(Catts 1967)and C. tenebroséBaird Americas south of the United States, family Cutere-

bridae Dep Zool Sec Agric S&o Paulo 10511.

. L Guimardes JH 1971. Notes on the hosts of neotropical
(Capelle 1970) is smaller and@f cuniculi(Haas Cuterebrini (Diptera: Cuterebridae), with new

& Dicke 1958) is larger thahl. apicalis records from BrazilPap Avulsos Zool 259-94.

Like other described pupae Glterebra[C.  Guimardes JH 1984. New genera and species of
peromysc{Dalmat 1942) aneC. tenebrosgBaird neotropical Cuterebridae (Diptera: Cyclorrhapha).
& Graham 1973)], théM. apicalispupa exhibits Rev Bras Entomol 283-37.
ten apparent segments, which preserve the cutic@uimardes JH, Papavero N, Prado AP 1983. As miiases
lar plates of the third instar larva, and whose oper- na Regido Neotropical (Identificacdo, Biologia,
culum occupies the five first tergites. The pupa of Bibliografia). Rev Bras Zool 1239-416.

M. apicalisandCuterebrahave contractile sterni- Haas GE, Dicke RJ 1958. Quiterebra horripiluClark
tes instead of contractile tergites reportedHin (Diptera: Cuterebridae) parasitizing cottontail rab-

: : . : bits in WisconsinJ Parasitol 44:527-540.
podermq bO.V”.éMC.L'UtOCk 1964). Puparium SIZ€ penriksen KL 1942. A note upon two South American
of M. apicalisis similar to thosef C. lepusculi

: species of warble-flieQuterebra apicalisGuér. and
(Townsend 1897) an@. tenebrosgBaird & Gra- SchmalziLutz), parasites of rodent&ntomol Med

ham 1973), smaller tha@. cuniculi(Haas & Dicke 22 284-289.
1958), and larger thad. peromycigDalmat 1942). Jellison WL 1949.Cuterebra thomomurisp. nov., a
warble from the pocket goph@homomys talpoides
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